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For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 


PENARTH, SOUTH WALES 
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TUBULAR STEEL TRENCH STRUTS 


(ADJUSTABLE) 


REGISTERED TRADE MARK 


OUTSTANDING ADVANTAGES 


1.—Save at least 80°, labour by elimin- 
ating the old-fashioned system of cutting, 
wedging and nailing timber strutting ; 
no waste of timber. 


2.—Fixed by one man in one minute. 


3.—Being steel complete, they are 
practically everlasting and can be used 
over and over again indefinitely. 


4.—Take up very little store space and 
. very compact for transport. 


5.—No loose parts which can be 
lost, so they are always ready for 
work. 


ENS, 


IN THREE SIZES 


Length Approx 
No. Closed Expanded Weight 


6” 2’ 3” 14 Ib. 
3’ 64" 19 Ib. 
4° 5’ 6” 24 Ib. 


Burton's Patent Solid Dropforged Steel Scaffolding Fittings 
THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. LUKE’S WORKS, OLD HILL, STAFFORDSHIRE 
Telegrams : DUBELGRIP, CRADLEY HEATH. Telephone: CRADLEY HEATH 6237.8 


London Offices: BURWOOD HOUSE, CAXTON STREET, S.W.| 


Telephone: Abbey 6483 /4. Telegrams: Dubelgrip, Sowest, London 
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FACTORY WORK IN COURSE OF CONSTRUCTION 


YORKSHIRE 


HENNEBIQUE 


FERRO - CONCRETE SPECIALISTS 
SINCE 1904 


HEAD OFFICE : VIADUCT WORKS, KIRKSTALL ROAD, LEEDS, 4 
Telephone : Leeds 20687-8-9 Telegrams : Ferro, Leeds 


BRANCH OFFICES: 30, WINCOLMLEE, HULL. Telephone: Hull 33501 
SCOTLAND : ALNESS, ROSS-SHIRE. Telephone: Alness 289 
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TO ALL WHO HIRE STEEL 
‘H’ 


SHUTTERING 
FRAMES AND PROPS 


your buyword for 


OWN A OF WILL FORMS, MILLFRAMES 
AND AND SAVE YOURSELF. ‘MONEY 


“AS WELL AS CONTRACT TIME 


MILLFORMS (the automatically aligning and self-supporting steel shuttering 
and beams), MILLFRAMES (the 


time-and-labour-saving 


for concrete walls, floors, columns 


greatest single 


advance in tubular scaffolding 
technique) and MILLPROPS (adjustable tubular steel shores) are the finest 
stock investments you can make. ‘They save you money every time you use 


them—and you save more when you own them. Write for full details now. 


MILLS SCAFFOLD CO. 


A Subsidiary 


LTD. 


Lid 
TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6 + RiVerside 5026 9 


of Guest, Keen & Nettlefolds, 


Head Office 


Agents and Depots: BELFAST - BIRMINGHAM + BOURNEMOUTH - BRIGHTON - BRISTOL 
CANTERBURY CARDIFF - COVENTRY - CROYDON DUBLIN GLASGOW HULL ILFORD 
LIVERPOOL - LOWESTOFT - MANCHESTER - NEWCASTLE + NORWICH + PLYMOUTH 
PORTSMOUTH ~+ READING - SHIPLEY + SOUTHAMPTON + SWANSEA * YARMOUTH 
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GIANT 


MaRcH, 


INVALUABLE FOR 
LARGE AGGREGATE 
AND LOW 
WATER/CEMENT 
RATIO 


! 
3 


pneumatic 
vibrator 


The 4-in. head of this GIANT internal pneumatic vibrator (frequency 9,000 r.p.m.) 
is designed specially for placing large volumes of concrete of large aggregate and 
low water/cement ratio which could not be placed by smaller vibrators. It is 
strongly constructed, easy to use, and will withstand heavy wear and tear. It 
is an indispensable vibrator for heavy foundations, sea walls, dams, etc. For 
full details, send to: 


COMPACTORS ENGINEERING 


Also suppliers of all sizes of electric, pneumatic, and petrol-engine driven internal 
vibrators, bar-benders and croppers, concrete distributors, vibro-finishers, vibro 
joint-cutters, central mixing plants, Vibrosoil compactors, trench compactors. 


65 EFFRA ROAD, LONDON, S.W.2. TELEPHONE : BRIXTON 408! 
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the depth 
reinforcement 
concrete 
and also the 
position 

prestressing 


The Cement and Concrete Association Cover- 
meter, illustrated above, has been specially 
produced to provide an easy, accurate, and 
economical means of finding the exact cover ® a cs 
of reinforcement bars, or the position of pre- 


stressing cables, without interfering with the 


concrete and before the concrete has hardened. 
It thus enables Reinforced Concrete Engineers VE RM FTE x 
to make sure that the specified cover of rein- 
forcement is maintained throughout the struc- 


ture, and that the position of prestressing 
cables is in accordance with the design. It can also be used to find the position of reinforcement, 
gas pipes, and other fittings in existing structures. The C. & C. A. Covermeter can be supplied 


for Metric or Imperial systems of measurements. For full details and prices, send to the manu- 
acturers 


B. & P. RADIOS LIMITED 


(ELECTRONIC DIVISION - LANGHAM PARADE, TOTTENHAM, N.I5 


Telephone: BOWES PARK 7140 
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CONCRETE 


AND CONSTRUCTIONAL 


The successful way to re- 
condition defective con- 
crete structures, encase 
structural steelwork, and 
line tunnels and water 
reservoirs. Developed 
and applied in all parts of 
the world with the re- 
sources, experience and 
skill of The Cementation 
Company, Ltd. 


The Cementation Com- 
pany, Ltd. have the re- 
sources and the experi- 
ence to undertake piling 
work for Hammer Founda- 
tions, Factory Extensions, 
Machinery Bases, Under- 
pinning, Bridges and any 
similar purpose in any part 
of the world. And the 
skill to complete the work 
quickly and inexpensively 
even where headroom and 
working space are limited 
and freedom from harmful 


vibration is essential. 


wena 


CEMENTATION 


For nearly half a century we have, by one or more of our 
processes, successfully prevented leakage of water through, 
under and around dams, from service and impounding 
reservoirs, filter beds, draw-off tunnels and other ancillary 
works. Our reputation is world-wide. 


5 4177-8-9 
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SUPER 


CEMENT 


SUBMARINE BRANO 
THE TANNO-CATALYSED PORTLAND CEMENT 


SAVES TIME SAVES TROUBLE 


NATURALLY WATERPROOF, CONTAINS NO WATER REPELLENT MATERIAL 
Uses :— 


For CONCRETE 
Provides a CONCRETE of great strength 
at early dates and impervious to water, 


oil, etc., without any form of surface 
coating. 


For PAVING 
Produces a hard wearing PAVING, dust- 


less and proof against penetration by water, 
etc. 


For RENDERING 

Supplies an impenetrable RENDERING of 
such adhesive power that a |” thickness will 
resist an outside pressure of at least a 20’ 
head of water. 


For SLURRY (as paint) 

Makes a perfectly watertight covering to 
brick or breeze concrete walls at very small 
cost, and also provides the best watertight 
undercoat to coloured finishes. 


Technical Information is available to users. 
Used in 1914-1918 and still used by : 
Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


SUPER CEMENT LTD 


LONDON, W.C.1 


29 TAVISTOCK SQUARE, Phone : 


Euston 1808 


T jephone 
Ww A 7877 and e276 


sPpECI ALISTS 

oe Expert advice and schemes submitted tor gunite 
0 LTD work of every kind. complete intormation on 
a the various yses of gunite wilt be giadly sent 

on request. 

96, Victoria Street, Westminster 
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PNEUMATI 


high - strength concrete coatings 


Application of concrete with the Pneumatic Concretor is easier, faster, better. 
Constructions with ‘‘ shot ’’ concrete have greater strength, rendering them 
impervious to moistureand entirely unaffected by salt water, some sulphates and 
fumes. Timber as well as steel-work and masonry can be coated with “‘ shot "’ 
concrete with complete success. ... Figure out your programme with the 
Pneumatic Concretor—you will get big savings in time, labour and money. Ask 
for illustrated folder. 


NEW FEATURES 


[!] Quick-release fittings to large clean-out door and feed outlet slashes clean-out time. [2] New 
type feed-wheel assembly of massive proportions which, together with its associated ports, ensures 
negligible build-up and constant steady output even with damp materials. [3] New type contro! 
valves unaffected by sand and grit which will not become stiff to operate. [4] Gear-box of unit 
construction;embodies hardened steel worm and bronze worm wheel mounted on ball bearings 
and precision-ground and hardened shafts of ample proportions, the whole assembly being sealed 
n oil. [5] Highly efficient seals to all shafts positively prevent the entry of dirt, grit, dust, etc 
and avoid loss of lubricant. [6] Simple positive lubrication ensures that operators do not negiect 
this item and guarantees long trouble-free operation 


THE CONCRETOR CAN BE USED AS A SAND BLASTING MACHINE 
& FOR THE APPLICATION OF REFRACTORY & OTHER MATERIALS 


BOULDER EQUIPMENT LTD. 


HIGH ST BARNET, HERTS ENGLAND 
BARNET 4141 GRAMS: BOULDER: BARNET 
CABLES: BOULOER BARNET HERTS 
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* Reinforced Concrete 
DESIGN AND CONSTRUCTION 


* Floors 
IN SITU AND PRECAST 


* Staircases 
* Cast Stone 
* Granolithic Pavings 
* Duromit Pavings 


(In association with the Kleine Co. Ltd.) 


STUART'S 


GRANOLITHIC CO. LTD. 


FOUNDED 1840 


LONDON 
105 Baker Street, W.1. 
Telephone: Welbeck 2525/6. 
BIRMINGHAM 
Northcote Road, Stechford. 
Telephone: Stechford 2366 


EDINBURGH 
46 Duff Street. 
Telephone: Edinburgh 61506. 


MANCHESTER 


Ashton Road, Bredbury, Stockport. 
Telephone: Woodley 2677/8. 
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use the 
SERVICE 


for work 


SHUTTER PANELS 


All sizes and types 


ADJ USTABLE SHORES 


and beam suppor 


ADJUSTABLE CENTRE FORMS 


for floo 


SHUTTERLOCK WALING CLIPS 


Tre 


COLUMN CLAMPS : BEAM CLAMPS 
ROAD FORMS : TRENCH STRUTS 


We also design and manufacture Steel Moulds for Floor Beams, Piles, Railway Sleepers and all 
other precast concrete products 


Let us solve your problems 
A. B. MOULD & CONSTRUCTION CO., LTD. 


92 WHITEHORSE ROAD CROYDON SURREY 
Telephone: Thornton Heath 4947. Telegrams : Abmould, Croydon 


WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 
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A “*CONCRETE SERIES” BOOK 


EXAMPLES OF THE DESIGN OF 
REINFORCED CONCRETE BUILDINGS 


(In accordance with the latest B.S. Codes) 


By CHAs. E. REYNOLDS, B.SC., A.M.INST.C.E. 


214 pages, 41 illustrations, 31 tables, 24 calculation sheets. Price 1os.; by 
post 10s. rod. ($2-40 in Canada and U.S.A.) 


AN ESSENTIAL WORK FOR DESIGNERS AND STUDENTS 


This is the successor of the same author's well-known “ Practical 
kxamples of Reinforced Concrete Design.’’ Now in accordance with 
the latest British Standard Codes of Practice, including No. 114 
(1948) ‘ Structural Use of Normal Reinforced Concrete in Buildings ”’ 
and its subsidiary Codes (1950) on Suspended Floors and Roofs, Stairs, 
Solid Slabs, Flat Slabs, Ribbed Construction, and Precast Construc 

tion; and No. 3, Loading, as revised in 1952. Where applicable 
the requirements of B.S. Codes No. ror (1948) on Foundations and 
Substructures for Houses, Flats, and Schools of not more than Two 
Storeys, No. 111 (1948) on Load-bearing Walls, and Nos. 123-101 
(1951) on Dense Walls are also given. Calculations are given in 
full detail for all the principal parts of buildings, and short- 
cuts adopted by busy designers are explained. 


I. Loaps. Classification of floors Roof slab. Distribution bars. Flanges of 
Superimposed loads on floors, stairs, cor tee-beams and ell-beams. Cover of concrete 
ridors, flat and sloping roofs, columns, Parz pets Roof beams. Beams restrained 
walls, and foundations. Wind _ pressure by columns. Slabs and beams of floors 


Dead loads. Partitions VI. Cotumns SupyecteD AXIAI 


II. STRESSES AND’ ReEsIsTANCE TO Loap. Columns with lateral ties and 
BENDING Permissible stresses in rein- helical binding. Long columns. Examples 
forced concrete, plain concrete, and rein- Bases. 
forcement. Factors for resistance to bend VII. CoLUMNs SUBJECTED TO BENDING 
ing Rectangular beams with and without Moments. Bending moments on exterior 
compressive reinforcement. Tee-beams and interior columns. Stiffness of columns 
Ell-beams. Solid slabs. Wind stresses and beams. Combined bending and thrust. 

III. BENDING MOMENTS ON SLABS AND Examples 
Beams. Continuous slabs and beams VIII. RECTANGULAR SLABS SPANNING 
Analysis for any load and different moments  i~ Two Directions. Bending moments 
of inertia and lengths of span. Bending Freely-supported slabs. Slabs continuous 
moments at end supports. Adjustment of at one or more edges. Loads on supporting 
bending moments. Equal spans. Constant beams. 
and variable moments of inertia in a span. IX FLAT SLABS Rules Bending 

IV. SHEARING RESISTANCE AND Bond. moments. Columns. 

Shearing forces and stresses. Reinforce- XxX 
ment. Bond and anchorage of tensile and gojiq 
compressive reinforcement Local bond 
stress. Bends in bars 


OTHER DesIGNs. Garage floor 
slabs. Hollow-tile slabs Precast 
slabs. Basement retaining walls. Load 
bearing walls. Stairs. Piled foundation 
V BEAM-AND-SLAB Roors AND FLOORS Strip footings. Kaft foundation. 


Published by 
CONCRETE PUBLICATIONS LIMITED 
14 Dartmouth Street, London, S.W.1 
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Colwyn Bay Sea Defence is sure 


thanks to — RAPID METAL 


@ Authority » Borough of Colwyn Bay 

@ Contract : Sea wall and other works between College 
Avenue and Foreshore Park 

@ Eng:neer N. S. jeffrey. Esq... AM1C.E., M.i.Mun.E., 
Borough Engineer and Surveyor 

@ Main Contractors : Messrs. Roger Hughes & Company 
Led., Oid Colwyn 

The curved shutter unit illustrated is formed entirely 

of Rapid Metal standard straight panels which, when 

this job is completed, become immediately available 

for any other type of steel shuttering work. Only one 

steel shuttering unit was used. As the work progressed 

the unit was moved to the next section without dis- 

mantling. Truly a striking example of how Rapid Metal 


You can depend on Shuttering does a better job, easier, quicker, cheaper, 


Sole Patentees and Manutacturers : 
RAPID METAL DEVELOPMENTS LTD., 209 Walsall Rd., Perry Barr, Birmingham, 22d. Te! : BIRchfelds 6021 
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The MULTI-CLAMP 


The All-Purpose Builders Clamp 


with 


DOUBLE with the open-fork construc- 


THE DOUBLE 
RANGE gives over 
1000 square and rectan- 
gular adjustments from 
4° to 2’ 9” for clamping column and beam 
shuttering. 

This range is wider than that of ANY 
TWO SETS of clamps at present available. 


Write for 
Brochure M.C.1 


THE DOUBLE ACTION 


tion, shown below, offers a further 
wide range of adjustments for 
clamping ground beams, walls, 
site piles, and T-beams. 


DOUBLE . 
ACTION 


54 VICTORIA STREET, LONDON, S.W.I. VICTORIA 8026-8 


A better surface 
at less cost 


Masonite Tempered Presdwood as a form- 
lining produces a smooth, flawless, and dense 
surface ; concrete requires no further treatment 
after forms are removed. Masonite Tempered 
Presdwood is Grainless Wood specially impreg- 
nated for heavy duty ; since 1930 it has been used 
successfully for shuttering on contracts of all kinds. 
Ten to fifteen uses are common. It is easy to 
work on site, does not corrode or leave unsightly 
marks or stains ; it is flexible and ideal for shutter 
ing to curved work. 


Registered Trade Marx 


MADE IN SWEDEN 


Tempered Presdwood 


HAS BEEN USED AND PROVED 
FOR 20 YEARS 


Write for illustrated Technical Catalogue. 


Masonite Ltd., Bevis Marks, London, E.C.3 
Avenue 2846 
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1000 ft. of Prestressed Concrete Culvert 


As part of the flood relief scheme of the Lee Conservancy 
Catchment Board in the valley of the River Lee, a new 
channel is being constructed, of which about one half is 
to be a culvert decked by Lee-McCall prestressed concrete 
beams. There are 512 beams, each having an overall length 
of 57 ft., giving a clear span between the walls of the culvert 
of 53 ft. 5 in. The beams are of I-section, 30 in. deep by 
24 in. wide, each containing three ‘MACALLOY'" bars of 
4 in. dia. After the beams have been placed in position, 
they are prestressed transversely in bays 20 beams wide, 
by ten in. dia. ‘MACALLOY bars. 


Particulars are given in Bulletin No. 2 which is available 
on request. 


CONCRETE 
Engineer to the Lee Conservancy Catchment 


Board: M. Nixon, M.B.E., B.Sc., A.M.inst.C.E 


Prestressed concrete beams made by Shockcrete SYSTEM 
Products Ltd. for the main contractors, Concrete 
Piling Led 


McCALLS MACALLOY LTD. TEMPLEBOROUGH SHEFFIELD 
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Let there be any hidden weakness in concrete on the 
modern highway, and pounding traffic will soon reveal 
it. Authorities and contractors alike are discovering that 
sound setting and long life for concrete is best ensured 
with an underlay of impermeable tneco. Makes for 
faster work, lower cost, and maximum strength. 


IBECO 


COMPLETELY WATERPROOF CONCRETING PAPER 


MADE BY C. DAVIDSON & SONS LTD MUGIE MOSS ABERDEENSHIRE 
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Pollards Hill Estate, Miucham irchitects Colleutt & Hamp 


We have recently completed the building of seven blocks of multi-storey flats for the 


Mitcham Borough Council. These blocks —three of 4 storeys and four of © storey- 


comprising 524 dwellings form the centre of the development lay-out of the Pollards 


Hill Estate, Mitcham. Of traditional brick construction with concrete suspended floors, 


the three 4 storey blocks were all built within twelve months . . 


blocks 


_ and the four 6 storey 
constructed in reinforced concrete framing with brick external cladding 
were completed eighteen months later... . All well up to Wates standard of speedy 


erection... and three months ahead of schedule. 


Building and Civil Engineering 
WwW A T E S Contractors to H.M. Government, 
London County Council and 


Local Authorities throughout the country. 


WATES LIMITED. Head Offices : 1258/1260, London Road, London, S.W.16. Tel 
B 


: POLlards 5000 
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Ruberoid C. and E. Jointing provides the 
necessary resilience to allow concrete structures 

of all types to move under temperature vari- 

ations witout building up dangerous stresses. 

Where a ‘single operation’ material is required 
Ruberoid C. and E. Jointing can be relied upon 

to give complete satisfaction. Available in 

lengths up to 6 ft., thicknesses from % to | in. 

and depth to suit the concrete. 

Use Ruberoid, the original re Paper in the 

road bed. It prevents absorption liquid cement 
into the sub-base and aids free movement of the slab. 
a product of : 

THE RUBEROID COMPANY LTD., 

187, COMMONWEALTH HOUSE, NEW OXFORD STREET, LONDON, W.C.1 


REINFORCEMENT 


REGO TRADE MARK 


.. featured above is the 1213 Bar bending machine for BOOKS ON CONCRETE 
the accurate and rapid cold bending to precise measurement 


of mild steel reinforcing bars of up to 1” diam. 


“CONCRETE SERIES” 


For a complete catalogue giving prices in 
For full particulars of this and other sterling and dollars, send a postcard to: 
CONCRETE PUBLICATIONS, Ltd. 
W. KENNEDY LTD., Dept. C, STATION WORKS, 14 Dartmouth St., London, S.W.| 
WEST DRAYTON, MIDDX. Phone: West Drayton 2084 England 
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BENDING MACHINES 
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GRAIN SILO, RECEIVING HOUSE AND BOILER HOUSE AT HULL FOR 
MESSRS. SPILLERS LTD. 


CONSULTING ENGINEERS: 


OSCAR FABER & PARTNERS 


PETER LIND COLTD 


STRATTON HOUSE, PICCADILLY, W.| 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL~—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2’ dia. and incor- 
porates a second Bending Head to give 
high-rate bending for small diameter bars. 


The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 14” dia. 
bars, It bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 


Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised or engine 
driven. 


Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars, and Acces- 
sories for forming right-angle loops 
in one operation. 


Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 

The desired Bending Angle may 
be set mathematically, and this is 
of great assistance in Repetition 
Bending. 


CEMENT & STEEL L?™.- 


SECOND AVENUE CHATHAM KENT 


Telephone: Chatham 45580 Telegrams and Cables: Cembelgi, Chatham 
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NIELS 


i. 


Extensions to Sewage Works for Burnley Corporation. Borough Engineer & Surveyor : 
Mr. A. G. Richardson, A.M.Inst.C.E£., M.I.Mun.€. 


CHRISTIAN! & NIELSEN LTD., 54 VICTORIA ST., LONDON, S.W.! 
Telephone : Victoria 6152-5 


ALSO OFFICES AT: Aarhus — Asuncion — Bahia 
Bangkok — Buenos Aires — Cape Town — Caracas 
Copenhagen — Durban — Guayaquil — Hamburg 
Helsingfors — Lima — Lourenco Marques — Mexico City 
Montevideo — New York — Oslo — Paris — Rangoon 


Rio de Janeiro — Sao Paulo — Stockholm — The Hague 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended. 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oil has been specially 
uced for use with a spray gun. It can 
used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure. 


Experience has shown that the production of 
precast and in situ prestressed concrete needs 
a special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade “P.S."" Mould Com- 
pound for this class of work. 


“8.A.” 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 


products. 


PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854 Telegraris : ** Columba, Leeds, 3.” 
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ANOTHER 


ANGLIAN 


Chief Engineer — 


PRODUCT 


Contractors — 


Messrs. W. & C. French, Ltd. 


Project carried out for City of 


PYLONS « PILES & SHEET PILES «+ ROAD 
& RAIL BRIDGES « ROOF & FLOOR BEAMS 


ANGLIAN BUILDING PRODUCTS LTD - LENWADE 15 - NORWICH - Tel. : Gi. Witchingham 91 
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... the most rigid Suspended Formwork System! 


... without equal for Safety, Speed of Erection and Dismantling. 


No other system can guarantee so little deflection without propping! 


The Other features include : 

Adjustable lip ends tor alternative thickness 
of formwork - Economy in maintenance and 
repair + Plain flat surtaces which minimise 


fouling by concrete. 


For SALE or HIRE 
Available for early delivery no steel authorisation 
required, Send for fully descriptive Catalogue 


Section C/19/§1. 


Patents granted and pending in ail principal countries of the world. 
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FORM 


‘ REGD. TRADE MARK 


Ihe 
SPANFORM 


The above illustration 
shows Flatforms being 


laid in position. 


Illustration left shows 
Spantorms and decking 
supported on concrete 


haunching. 


KWIKFORM LTD. Waterloo Road, Birmingham 25 


London Office: 66, Victoria Street, 
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An Electrically Driven PC4 Concrete Pump. 

Capacities from 8 to 10 cu. yds. per hour. 

Ranges a 125 ft. vertical or 
I, ft. horizontal. 


CONCRETE 
BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 


Pump and Mixing plant can be located where it is most con- 
venient for storing and handling aggregates and cement. 


The concrete is delivered by pipeline just wherever it is 


required with the minimum of interference with the building 
operations. 


The speed of the pump governs the whole of the concreting 
gang. 


Pumpable concrete must of necessity be good concrete. 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 


PUMPCRET 
CONCRETE 
PUMP 
a 
4 | iN 
CONCRETE UMP COMPANY ELD 
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DOUGLAS 


RIVERSLEY NUNEATON 


G. ASHTON, A.M.1.C.E., M.1.Mun.E., MAGNEL-BLATON EQUIPMENT 
Borough Engineer. SUPPLIED BY 
STRESSED CONCRETE DESIGN, LTD 


first prestressed bridge 
the Midlands 
SPAN ft. 


ROBERT M. DOUGLAS (CONTRACTORS) LTD. 
395 GEORGE RD., BIRMINGHAM, 23. AND BRIDGE RD., WAUNARLWYDD, nr. SWANSEA. 
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GLASCRETE for SHELL ROOFS 


Shell roofs can be 
efficiently lighted by 
simply placing precast 
GLASCRETE panels on 
the shuttering and 
casting in monolithic 
with the roof, thus 
saving time and labour 
in trimming openings. 


Panels are cast to the 
curve of the roof and 
anchor bars are left 
protruding from the 
frame for bonding to 


the roof slab. Factory, London. Architects: Messrs. Clifford Tee & Gale. 


J. A. KING & Co. Ltp., 


181, QUEEN VICTORIA ST., LONDON, E.C.4. 


PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE Co. 


Phone 22480 LEEDS, 10 "Grams: “Grease."’ 


XXX 
a 

P 
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4 
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forming CABLE DUCTS 


WILL BEND TO ANY SHAPE AND REMAIN RIGID 


The use of KOPEX TUBES by Engineers and Contractors has already proved that 
they afford asimple means of forming cable ducts with unskilled labour and without 
fixing equipment for the most intricate prestressed concrete design. This new 
development in prestressed concrete work should be investigated by all Engineers 
and Contractors engaged in this class of work, to whom we will be pleased tosubmit 
samples and full details. 


UNI-TUBES LTD. 


9 SOUTH MOLTON STREET, LONDON, W.1. WORKS: ALPHA STREET, SLOUGH. 
Telephone: MAYFAIR 7015. Telephone : SLOUGH 24606. 
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ENGINE 12 HOURLY 
RATINGS 


< 


8 B.H.P. a 1500 
13-75 B.H.P. « 2500 
1172 cc. PETROL (4 

J « 1500 
1508 cc. PETROL (4 


1500 
« 2500 


zz~ =z~ 


P.M. 
P.M. 
yl.) 
P.M. 
P.M 


< 


Now a great new star joins the range of Ford 
Industrial Units — an entirely new 4-cylinder 
diesel engine capable of maintaining 34 B.H.P. 
continuously at 1500 R.P.M 
Full details of this and all other engines in the range 
are obtainable from our Industrial Umies Dept. 


OY 
Samu TURERS TO 


FORD MOTOR COMPANY LIMITED - DAGENHAM - ESSEX 


axxii 
> 
; for f 
Pury? 
@ 2262 cc. PETROL (6 
‘core @ 3621°5 cc. PETROL 
ov: (V-8 cyl.) 
j j 56B.H.P. « 2500R 
“wk @ 3260 cc. PETROL (4c 
22 B.H.P. » 1000 R 
355B.H.P. « 1600R 
22B.H.P. 1000 R.P.M. 
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Set of 4 Permanent Hangars 
for the B.O.A.C. with Work- 
shops, Stores and Offices. 
London Airport. Carried out 
for the Air Ministry on 
behalf of the Ministry of 
Civil Aviation. 

Designers - Sir Owen Williams 
and Partners. 


W. & C. FRENCH LTD. 
Head Office: Buckhurst Hill, 
Essex. Tel.: Buckhurst 4444 


CONCRETE AND CONSTRUCTIONAL ENGINEERING Marcu, ross. 


By Appointment to Manufacturers of 
Land Rovers 
The Rover Company Lid. 


- 


ome, 


The 4-wheel drive all-purpose vehicle 


Wherever buildings are going up you need something besides the 
heavy vehicles, the tractors, the bulldozers—you need the sturdy, 
speedy, versatile Land-Rover. It’s a handy vehicle for the odd jobs, 
for liaison between site and office ; and besides that, its power take-off 
(providing either belt or shaft drive) makes it a mobile power unit 


which takes rough ground in its stride and brings power to where it’s 


LAND 
OVER 


Britain's most versatile vehicle 
MADE BY THE ROVER COMPANY LIMITED, SOLIHULL, BIRMINGHAM 


CVS-44 


wanted—right on the spot. 
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RAKV 


REINFORCED 
CONCRETE 
CONSTRUCTION 


SPECIALLY DESIGNED 
TRAVELLING FORM- 
WORK IN USE ON CONSTRUCTION OF 
REINFORCED CONCRETE RETAINING WALLS. 
(Formwork by Parry) 


UNITED KINGDOM CONSTRUCTION 
& ENGINEERING COMPANY LTD... 


CIVIL ENGINEERING CONTRACTORS 
HAMMOND ROAD, KIRKBY INDUSTRIAL ESTATE, LIVERPOOL | 
TEVEPAQHE, SIMONSWOOD, ‘2601 (9 LINES) 
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<> 

Lee Conservancy Catchment 
Board Act, 1938 Flood Relief 
Scheme Contract No. 2. 

The illustrations show views of 
the Leyton Marsh Culvert with 
Lee-McCall System of Post 
Tensioned Beams in Place. 


Engineer to the Board Marshall Nixon, 
Esq., B.Sc., A.M.1.C.E., A.M.i.Mech.E. 


IO. WESTMINSTER PALACE GARDENS, ARTILLERY ROW. LONBON.S.W1. - A 
LADAS DRIVE BELFAST - BELFAST 58/00 - WORKS. RIVER RD. BARKING -R/P 


CONCRETE PILING LTD | 
se: CIVIL ENGINEERING CONTRACTORS 

| EWAY 2624 


1953. 
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BUILDING AND CIVIL ENGINEERING CON 


NATIONAL ROAD CONTRACT, NATAL 


Umblatuzana, reinforced concrete river 
bridge. 


Sterkspruit bridge, under construction, also 
part of National Road Contract, Natal. 


RUSH & TOMPKINS LTD 


COLOMBO 


q xxviii 
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The most comprehensive range 
of Allam internal vibrators in- 
cludes petrol, electric and pneu- 
matic types with frequencies up 
to 11,500 r.p.m., and all offered 
with three sizes of interchange- 
able vibrating units suitable for 
very harsh dry concrete mixes, 
various cross-sections, and spac- 
ing of reinforcement. 


External vibrators are 
offered in five sizes to 
suit the size and shape 
of the structure to be 
concreted. They are 
used as complementary 
to internal vibrators, or 
where the section and 
reinforcement exclude 


the entry of internal Details of these and other 


vibrators. items of contractors’ plant 
sent on request. 


LONDON: 45 Great Peter Street, S.W.!. ~- Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish St., Glasgow, C.5. Te! : South 0/86. Works: Southend-on-Sea. Te!» Eastwood 55243 
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GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
& based on systematic diagnosis of 
defects. 


_ WHITLEY MORAN « CO. LTD. 


Specialists in the Repair of Engineering Structures 


GUNITE 5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 


THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.”" TYPE. 


INCREASED :— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE: 2124 
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Expanded Metal Reinforcement was used (2) Protection of Steel better assured 
for the 330 ft. span double hangar at the because sheets could be placed more 
Marseilles-Marignane Airport, France. exactly at centre of concrete without risk 
Ordinary round steel rods were originally of displacement during concreting. 3 
specified but Expanded Metal was | Better distribution of steel for equal 
adopted finally for the following reasons : weight per sq. yard. (4) Simplification 
(1) Superior Bond . . . slipping impossible. of the reinforcement. 

Designed and built by Des Entreprises Boussiron. Photo: Ray-Delvert. 


Expanded (iim 
Metal 


THE EXPANDED METAL COMPANY LTD., Burwood 
House, Caxton Street, London, S.W.1 ABBey 3933 
Stranton Works, West Hartlepool Hartlepools 2194 
AT ABERDEEN, RELFAST, BIRMINGHAM, CAMBRIDGE, 
CARDIFF, EXETER, GLASGOW, LEEDS, MANCHESTER 


SES 


MARCH, 1953. xii j 
~ 
» 
A 
SA 
= 
4 


CONCRETE AND CONSTRUCTIONAL ENGINEERING MARcH, 1953. 


Electric 
TUBE 


CLEANING 
MACHINE 


FOR SALE OR HIRE 


ACROW 
SAPID 
TUBE CLEANING MACHINE 


The tube in passing through 
the machine firstly enters a 
revolving head on which are 
mounted special carborundum 
blocks. These blocks remove concrete and 
oxide deposits. This stage is followed by the 
All enquiries to removal of loosened materials by rotating wire 
brushes. The tube passes into the painting 
ACROW (ENGINEERS) LTD. chamber where it receives a complete and even 
for facing covering. Surplus paint is removed and re- 
circulated beiore the tube emerges. 


PRESERVE YOUR SCAFFOLD TUBE 
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BENDING 
MACHINE 


For all bends required in re- 
inforcing bars, users of this 
machine claim it as the fastest 
and most reliable. Robustly 
designed to withstand con- 
tinuous heavy duty, it bends 
single bars up to 2 in. dia- 
meter or a group of bars of a 
combined cross-sectional area 
of up to 3 sq. in. 

The machine is available with 
electric motor or petrol engine, 
as preferred 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


FOR SALE OR HIRE 


\For full details and price, write to : 
ACROW (ENGINEERS) LTD. 


South Wharf, Paddington, London, W.2 Ambassador 3456 


22-24, City Road, Bristol, 2 . 

130, Coventry Drive, Glasgow, E.! 
Lupton Street, Hunslet, Leeds, 10 
West Stanley Street, Manchester, 5 
Carl Street, Walsall, Staffs. 

78, Duncrue Street, Belfast 


Bristol 24595 
Bridgeton 104! 
Leeds 76514 
Trafford Pk. 2965 
Walsall 6294 
Belfast 45211 


Power 
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SPECIALIST CONTRACTORS 
FOR REINFORCED CONCRETE 
AND PRECAST PRODUCTS 


coms PRESTRESSED 


STRUCTURAL UNITS 


DAVID CHASTON LTD., ESSEX ROAD, HODDESDON, HERTS. 
Telephone: Hoddesdon 2264 (3 lines). 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 


The ‘‘ CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds; Slump 
Cones; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 


Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WILLESDEN 0067-8. Cables: CAPLINKO, LONDON 


xliv 
i CRETE WORK OF ALL 
OR SPECIAL DESIGNS 
i 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


strong cards.. 


“ MACALLOY " BARS FOR USE WITH LEE-McCALL 
SYSTEM OF PRESTRESSED CONCRETE. 
Working Stress of 95,000 p.s.i. 


An economical and effective system of prestressing concrete, 
using high-tensile alloy steel in bar form. The steel is pro- 
vided with positive end-anchorage and does not rely upon 
bond to transmit the stresses to the concrete 


“ MATOBAR " WELDED FABRIC REINFORCEMENT. 
To BS. 1221-1945, Part A. Working Stress of 27,000 psi. 


Economical for all types of concrete construction. Hard 
drawn, high tensile steel wire mesh, electrically welded at 
every intersection 


“ISTEG” STEEL REINFORCEMENT (MANUFAC- 
TURED UNDER LICENCE). 


Twin Twisted Bars to B.S. 785-1938 and BS. 1144-1943, 
Working Stress of 27,000 p.s.i 

Steel bars with a combination of twist and cold working, 
giving 50”., improvement in tensile stress ; 30°,, less weight 


of steel. Improved bond, hooks and overlengths eliminated 


INCREASED WORKING STRESSES. 
The stress of 27,000 p.s.i. complies with C.P.114, but in 


certain circumstances these stresses may be increased 
to 30,000 p.s.i. if due care is taken in the design, thereby 
showing still greater steel economy as recommended in 
the Ministry of Works Steel Economy Bulletin No. |. 


McCALL AND COMPANY (SHEFFIELD) LIMITED 


TEMPLEBOROUGH, SHEFFIELD AND AT LONDON 
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for all forms of 


PRECAST 
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We specialise 
in the prod 
special designs, al production of Precast Co 
, also prod ncrete st 
e pleased to submit quotations 
your requirements 


B. CONCRETE CO. LTD 


Head Office a 
nd Works: V 
: VICARA 
GE ROAD, EGHAM, SURREY Telepho 
° elephone: Egham 3092 


SPECIALISTS 


g co. ( 


viri 
d structures of 


of the country: 
HASLINGTON CREWE 
Crewe 2265-6. 


Telephone : 


s and Renderings 


es for Gunite Lining 
kind in any part 


We invite ing 
every 


for new OF ol 


CONCRETE AND CONSTR 

te 
A symbol of quality 
materials, experienced 

workmanship, expert 

mn supervision, and excellent 

service. 

STER 

MUL 
LTD. 
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Concrete resistant to Sulphur 
fumes-ready for use in 24 hours 


Made possible by using Aluminous Cement 


In this locomotive shed at an important London station, 
Ciment Fondu was specified for the construction of 
“ NORTHERN LIGHTS” in order to prevent erosion 
of the concrete by sulphurous fumes. 
Forty-eight triangular trusses were pre-cast, each weighing 
1} tons and, due to the phenomenal speed of hardening of 
concrete made with Ciment Fondu, only one mould was 
necessary and considerable economy was effected. 
Four hundred and twenty purlins of varying design were 
also constructed with Ciment Fondu. 


All units were placed into position 24 hours after casting. 


Photograph by courtesy of British Ratlways 


Write today for further particulars and latest literature C| M ENT 


Concrete Rock-Hard within one day 


ALUMINOUS CEMENT 


LAFARGE ALUMINOUS CEMENT CO. LTD., 
73 BROOK STREET, LONDON, W.1. Telephone: MAYfair 8546 


Q3-1142A 
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HUMDINGER VIBRATOR 


HIGHER FREQUENCY - LOWER PLACING COSTS 


Will deal easily with so called ‘‘ no-slump ’’ mixes, e.g., 1:2:4 mix, 
0-5 water cement ratio, or 1:1}:3 mix, 0-4 water cement ratio. The 
Humdinger's 11,500 vibrations-per-minute compact quicker and can 
save money on every cubic yard of concrete placed. The co-axial 
positive drive gives a flexible shaft speed of only 2,500 r.p.m.—ensur- 
ing long, constant use between routine overhauls. Petrol motor 
(with centrifugal idling clutch), or electric drive. For all grades of 
concrete, usean ACE Humdinger. Please write for more information. 


(omens VIBRATOR WITH THE SLOW SPEED DRIVE 


A.C.E. MACHINERY LTD. & 
an DEPT., PORDEN RD., BRIXTON, LONDON, S.W.2. Tel: BRixton 3293 
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MOVING A 
WATER TOWER 
OF 1900 TONS 


a distance of 810 feet 
for the Bedford Rural District Council 
Consulting Engineers: Messrs. Binnie, Deacon & Gourley 


J.L.KIER&C°LT™ 7 LYGON PLACE, WESTMINSTER, S.W1I 
CIVIL ENGINEERING CONTRACTORS 
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Specialists i in Repair and of 
Defective Reinforced Concrete Structures, etc. 
THE 


CUNITE 


CONSTRUCTION CO-LTD 
WESTERN HOUSE, HITCHIN, HERTS. | HOUSE, HITCHIN, WESTERN HOUSE, HITCHIN, HERTS. | 


‘ 
PRESTRESSED PILES 
‘= 


‘ STENT PRESTRESSED 
PILES have eatisfactorily withstood practi- 
cal tests and have the advantages of smaller 
scantiings, greater length and easier hand- 
ling. Illustration shows a 12° x 12° x 55 
long pile on a «ite where several hundreds 
were used most successfully. 


STANDARD REINFORCED PILES 


STENT G.1. PILES 
maintain their long proven popularity 
Thev are Keliable, Economic and Readily 
Available In shorter lengths, they wil! 
probably remain unchallenged even by the 

PRESTRESSED PILE. Btock 
12” = 12° im lengths 15 ft.-40 ft. 
x 14° in lengths 15 1t.-55 ft. 


1 PRECAST 
CONCRETE 
LIMITED 


I Victoria Street, London, $.W.1. Phone : Abbey 2573 & 2416 
B Works : Dagenham Dock, Essex. Phone : Rainham (Essex) 780 
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founded on 
FRANKIPILES 


The installations at Coryton Refinery are 
supported on more than 12,000 Frankipiles. 


Photograph of the Power House above by 
courtesy of the Vacuum Oil Company Ltd. 


FRANKIPILE 
THE FRANK! COMPRESSED PILE CO. LTD. 


39 Victoria Street, London, S.W.1 
Telephone: ABBey 6000-9 ’Grams: Frankipile, Sowest, London 


and in AUSTRALASIA, BRITISH WEST INDIES AND SOUTH AFRICA 
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CONCRETE 
REINFORCEMENT 


We carry large stocks 
of M.S. and High Tensile 
Steel, which can be 
supplied cut to lengths, 
hooked and bent in ac- 
cordance with schedules, 
or in random stock 
lengths, from our Stock- 
holding Department. 


We specialise in Large 
projects, for which our 
Designers are always at 


your service 


FOR ALL CONSTRUCTION PURPOSES 


SOMMERFELDS LTD. 


WELLINGTON SHROPSHIRE Tel.: Well. 1000 
LONDON OFFICE: 167 VICTORIA ST. ° TELEPHONE: VICTORIA 1000 


WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. 


DELIVERED DIRECT TO ANY Sand and Ballast Specialists, 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 


Quotations on Application. PADDINGTON BASIN, W. 


Telephone : Paddington 2024 (3 lines). MEMBERS OF B.S. & A.T.A. 


€ “CONCRETE SERIES” 
BOOKS ON CONCRETE 
FABRIC books on concrete are available on 


practically every aspect of thedesign 
= and construction of reinforced con- 
te crete and precast concrete, the 
manufacture and chemistry of 
cement. and kindred subjects. Fora 
complete catalogue giving prices in 

er eae sterling and dollars, send a postcard 

CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.1! 


England 


==> 


FOR ROAD 
REINFORCEMENT 
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STEEL SHEET 


A NEW HEAVY DUTY SECTION 


The new 
Frodingham No. 4 
section—a heavy duty 
piling with outstanding characteristics— 
does not show any reduction in thickness of 
metal in or adjacent to the locks. It covers 
a maximum of area for a minimum weight 
per square foot with no loss of strength. 
Reference to the modulus weight ratios 
shows the economical efficiency of Froding- 
ham sections. 


Compare the above properties and remember 


FRODINGHAM Zho FOR STRENGTH 


Easy to drive - Easy to Extract - Economical 


ON TED 


Comments 


Full details of Frodingham Piling will be sent on request 


APPLEBY-FRODINGHAM STEEL COMPANY 


Branch of the United Stee! Companies Limited 


Telephone : Telegrams 
Scunthorpe 3411 (3 lines) SCUNTHORPE, LINCS. 


Appfrod Scunthorpe 
FH 66 
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NEW PREMISES FOR 


Tanqueray Gordon Limited 


Consulting Engineers: 
Messrs, Stroyer & Adcock 


The rebuilding of the Distillery and Warchouse for 
Messrs. Tanqueray Gordon provides an interesting 
example in the use of pre-stressed concrete. The roof 


beams of this building, each weighing 6} tons and of 


59 ft. span, were manufactured 
NOW, AS IN THE PAST... and stressed on the site using the 


Freyssinet system, being then 
lifted and seated into position 


BUILD FOR THE FUTURE | 0 the cave beams. 


HOLLAND & HANNEN AND CUBITTS LIMITED 
ONE QUEEN ANNE'S GATE + WESTMINSTER ENGLAND SCOTLAND - OVERSEAS 
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Testing high ten- 
sile steel wire 
for prestressed 
concrete. Note 
small dial of ex- 
tensometer at 
eye level on ‘eft 
of machine. 


tested 
--at every stage 


PRESTRESSED CONCRETE WIRE 


Tests carried out in the Quality Control Laboratory check 
each stage of manufacture and ensure the quality of the 
high tensile steel wire produced specially for the pre- 


stressed concrete industry by British Ropes Limited. 


BRITISH ROPES LTD «/ kindle of 


LIVERPOOL, LONDON, RUTHERGLEN. _ AND BRIGHT BARS 


Steel 

tee 


CONCRETE AND CONSTRUCTIONAL ENGINEERING Maren, 1953. 


PLANT 


for immediate 


HIRE 


COMPRESSORS LOCOMOTIVES 
CONCRETE MIXERS LOCO STEAM CRANES 
DERRICK CRANES MOBILE CRANES 
DUMPERS PORTABLE PUMPS 
EXCAVATORS ROAD ROLLERS 
HOISTS TRACTORS 

LOADING SHOVELS TRENCHERS 


FOR SALE 
CONTRACTORS’ TOOLS 
AND EQUIPMENT 


ALBION WORKS, SHEFFIELD 
Tel.: 26311 


FORE STREET, SCOTSTOUN, GLASGOW 


AVAILABLE AT Tel. : Scotstoun 2722 


GIANT’S WHARF, BRITON FERRY, GLAM. 
Tel.: 3166/7 

| BRETTENHAM HOUSE, STRAND, W.C.2 
Tel.: Temple Bar 1515 


THOS W. WARD LTD 


ALBION WORKS . SHEFFIELD 


TELEPHONE: 26311 (22 LINES) TELEGRAMS: FORWARD, SHEFFIELD ” 


LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE, STRAND. 
PH ‘14 


uf 
| 


CONCRETE 


AND 
CONSTRUCTIONAL ENCINEERINC 


INCLUDING PRESTRESSED CONCRETE 


Volume XLVIII, No. 3. LONDON, MARCH, 1953. 


EDITORIAL NOTES 


Probabilities and Possibilities. 


OWNERS of properties that are exceptionally exposed to the forces of nature may 
well have some anxious thoughts as a result of the flooding last month of large 
areas of low-lying land washed by the North Sea. Local authorities responsible 
for coast protection, as well as architects, engineers, and surveyors who advise 
on the sites and the design of new structures and whose duty it is to ensure that 
the results of their labours are safe from the elements, will also be perturbed to 
know that such tragic loss of life and such enormous damage can be done to 
buildings recently completed at great cost. In the past few years scores of 
millions of pounds have been spent on the construction of new oil refineries and 
other important industrial structures on low-lying sites on the estuaries of the 
Thames and Medway. Yet, before the refineries are in full operation, much 
damage has been done and production has been stopped because the sites are 
under several feet of sea-water. Riverside warehouses and factories have been 
flooded, and part of London's train service was brought to a standstill due to the 
flooding of a Thames-side power station. Damage has been caused up river 
beyond central London. 

It is natural to ask whether precautions should have been taken to protect 
these modern and extensive works from the catastrophe that has overtaken them. 
But the knowledge we acquire after an event can have no part in earlier delibera- 
tions. When it was arranged to erect these buildings on their present sites the 
decisions could be guided only by what was known at the time, and not by what 
was then the unknown future. Experience has shown that in some places an 
extra height of only a very few feet on a sea-wall would have kept out the sea, 
for most of the damage seems to have been caused by the unusually high water 
flowing over the sea-walls rather than by breaking them down, and it is known 
that some of the gaps were caused by the scour of the sea on the landward side 
of the walls after the floods had occurred. It seems that the cost of heightening 
and strengthening the walls sufficiently to have kept out the sea would not have 
been great, and would certainly have been less than the cost of repairing the 
damage that has now been done and other losses due to the flood. But we have 
to go back four or five hundred years to find any record of a combination of wind 
and tide causing the sea to rise as high on these shores as it did last month. Even 
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if this previous flood had been in the minds of those responsible for the structures 
now flooded, and of the authorities responsible for coast protection, it can hardly 
be claimed that steps should have been taken to guard against a recurrence of 
the high seas of five centuries ago during the prospective useful life of the new 
structures. To have done so would have been beyond the bounds of reasonable 
prudence, and might with some justice be called a result of superstition rather 
than a wise precaution. The fact that a natural phenomenon has been known to 
occur once, and that half a millennium ago, can hardly be considered a compelling 
reason why prudent people should spend money to protect their property on the 
assumption that it will happen again during a period in which human beings can 
expect to enjoy a return for their labour and expenditure. Indeed, floods of 
the extent of those which have now overwhelmed such vast areas of land are so 
rare that they could reasonably be considered a risk that could be met by annual 
insurance premiums rather than by capital expenditure. 

Nature, however, is unpredictable. No one can say that the recent floods 
are the worst of which the sea is capable on these shores, or when a worse will 
happen. This catastrophe is another reminder of the impotence of man in his 
struggle to protect himself against the unpredictable vagaries and forces of nature. 
A few years ago a sea-wall was designed to resist the greatest recorded force of 
the waves and was sited to be beyond the reach of the highest recorded effect of 
scour, and yet before it was completed a storm greater than any recorded under- 
mined the wall by scour and moved and damaged it. In the case of the oil 
refineries and other recent structures now flooded, the previous record of such 
high water was almost legendary rather than historical in the sense that such data 
can reasonably be considered by building owners and engineers. Factors of 
safety are meaningless when no one knows the forces to be resisted. The factors 
of safety in common use are based on the known strengths of materials, on unvary- 
ing laws of mechanics, and on the known effect of the natural phenomenon of 
gravity which fortunately does not alter; it is interesting to speculate how 
structures could be built if the force of gravity varied from day to day as much 
as do the forces of the wind and the waves. 

It has been said that one of man’s greatest blessings is his inability to foresee 
the future, and this is no doubt the chief reason why our actions and material 
thoughts are seldom concerned with posterity. Our labours are mostly concerned 
with our own well-being during our own lifetime, and if they benefit future 
generations this result is fortuitous. There were exceptions in the past, such as 
owners of great estates planting for their heirs and the purse-proud and vain who 
strove to establish a family and an estate, but there is no opportunity of passing 
on accumulated riches to direct descendants now that most of such estates are 
taken in taxation by the state. In the case of the flooded areas there is little 
doubt that steps will now be taken to protect the countryside and industrial 
installations against a sea rising to the height experienced last month, to the 
benefit of the present and future generations. But this work will be done in the 
full knowledge that a similar or different combination of wind and tide may cause 
still higher seas in the future with similar or worse floods and destruction, and 
posterity would not be justified in blaming this generation for making provision 
against a recurrence of what has happened instead of what might happen. 
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ANALYSIS OF CONTINUING ARCHES. 


Analysis of Arches Continuing over Three 
Spans and Supported on Two Intermediate 
Columns. 

By V. A. MORGAN, M.Eng., A.M.Inst.C.E. 


As in the examples in a previous number * the columns of the structure in fig. I 
are assumed to be fixed at their bases, but the arches at the outer springings are 
fixed. Data are given in the following to enable the influence lines for the hori- 
zontal thrusts, bending moments, and shearing forces to be drawn for any section 
of the arch or column. It is assumed that A, = AK, — Ky — WK: Ky = Ky = 3K, 
moment-distribution operations are given in Fig. 1. The carry-over factors are 
as in the previous example, but stiffness ratios are modified because of fixity at 

A and I); also Ky = 3K. 
For span AB the fixed-end bending moments /.M, and My, are given by 
formule (ii) in the previous article. The resulting sum of the moments at each 
ok,” 


support decreases in geometrical progression, the common ratio being 2 


P=| 


A Cc 


Pp 
TIFFNESS RATI 
MA 


d 


~27 |-12Fuske Ks -27F 


— Bi 36Fuskek - Bi Fue Ke 


Fig. 1. 


* “Concrete and Constructional Engineering”, November, 1952. 
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Hence, since K, = K, = K, and since d 
My, I {2 


M, =FM, 


M ny = 


M 


Similarly it can be shown that 


Substituting in formula (i) in the previous article, and writing Q = 


from formula (1) in the previous article, 


L 
, (2670 — 2470a)Q). 


5 
H, — H, M 


5 2 L 
H, = M - Mcz) = — (180 — 300a)9. 


l L 
=; ‘(Mes , (30 — §0a)Q. 


Since M Mep 0 and H,L; Mere + 4 


M My My + Me; 
(360 — 600a)Q0. H, = 
L, t 


There are two unbalanced thrusts, namely, Hz, and Hy. The negative signs 
of H,, H,, and H, show that these horizontal reactions act inwardly, and that 
the arrows for H, point inwards for any value of a, and for H, and H, when a is 
less than o°6. The positive signs of H, and H, with a less than 0-6 show that the 
bending moment due to the thrust is positive and anticlockwise, and that the 
directions of the arrows are anticlockwise at the top and bottom of the columns. 

The unbalanced thrust H, tends to push joint B to the right and is the 
sum of the actual values of H, and H, minus H, as indicated by the directions of 
the arrows in Fig. 1, that is, 


H, = (36 — 60a)Q. 


L L 
H, = | (2670 2470a) + (360 — 6o00a) — (180 - 3000) 


L 
| 2490 2170a) + (360 — 600a) 
Similarly, from the directions of the arrows at joint C, Hy, = H, + H,; — Hy, 
L 
that is, Hy | 250a) +- (360 boa) lo. 
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As the general expression in terms of L and r is unwieldy and unnecessary 
since an arch of known dimensions would be dealt with in practice, a simple ratio 
L 

= I is used in the following, the purpose of which is to show the method of 
analysis. 

Therefore Hy, = (2850 — 2770a)0; H, (186 — 310a)Q. 


Deflection due to Unbalanced Forces. 


H,, acts at B and produces deflection .1, at B and A, at C (Fig. 2). The 
I5EKA, OFEK,A, GEKA 


fixed-end bending moments at A, E, F, and D are , Bs 
2r L, 

1, 

and ~ respectively. 
ok 

AI, 1.) 


r 


At joint Lb, M yy 


Mars 1 2/ 


5EK(A, — A, EKA, GEKA 

At joint C, = Me Ma Since 
2 

L =r and E and K are constant, these terms are omitted from most of the 
calculations, but ry, K, and L are in some cases reinserted to clarify the calculations. 

The bending moments are given in Fig. 2. These are distributed as in the 
undeflected case, with the same ratio of decrease but with the additional effects 
of the bending moments from joint C. Substitute 


SPAN 1 SPAN SPAN 3. 


Fig. 2. 
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god 
= 7°5A, 94, + A); 
- 9K,? 5 . 1 2 


A, + 934 
~ 7°5A, + Kife + 3K,K — — (43541 + 9348). 
d 66 
(435 1, 934)) 


‘a= 66 


4., 4,,,- fh (6744, — 1244,) _ 674A, — 124A, 
gA, + : d 66 Me, 66 


217A, — 239A, (239A, — 217A) 
M 66 9 Meo ~ 66 


4754, + 314, 
; Mp 

66 66 
634A, — 62A,_ 634A, 


My 


2 
9A, + —-Kyfe 
66 66 


I5K,A, 


5 5K,(11081, + 124A.) 


8r, 8 x 66r? 
A,)K, 5 
— M,.). 
8r,? c2) 
3 
Since 7, 3” and L, = L, = 2L, and omitting 7, K, etc., 


3 


2 
—(A, — + Mey) |. 


5 X 392(4, — §(1108.4, + 124A),) 
Thus H, 5281. 5281. 
Mn, Me 654. 1, I, 654A, 93- I, 


The signs H, and H, are negative and show that the reactions act inwardly. 
The negative signs H, and H, indicate clockwise bending of the columns provided 
that 654A, is greater than 934,. The directions of the arrows are shown in 


Fig. 2. Therefore joint C is in equilibrium. With positive signs to the 


forces, H, = H, + H,. Hence 20841, 12,7324,. Therefore A, = 
The resultant force H, is H, 4+. H, + Hy; that is, 


1852 « 121/A, 1852 x 121/A 
Hy, 
3 3183 \r 3x §21 \r 
9540 1563H p 


0°04205H,. A 
224,092, 420511 2 224,092 


Therefore H, = 0°455H, ; H, = 0°132H, ; Hy = 0°1232H,, ; Hy = 0°4125H, ; 
H, = 0-0088H ». 


Therefore 0°00097H p. 
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Also, substituting for A, and A,, the following moment-ratios are obtained : 

M ~ (6-6A, + 1-44,)LH, = — o-291LHy. Meg = — 106LH 

M pe -OI13ILH,; Mes = o-1148LH ; 

M yy = 0°422LHy. My; = — o-009LH,; My = 0 31LH,; 

My = 0°0702LH,. My = 0°403H,L; My = 0°0207LH y. 

These bending moments and thrust ratios are given in Fig. 3. 

The unbalanced force Hg is now assumed to act at joint C. From symmetry 
this action must produce identical ratios of moments and forces, and the signs 
of the moments are the same. The only change is that H, acts outwardly as 
shown in Fig. 4. 

Since for unit load on the approach span AB 


a*(1 — a)(2850 — 2770a) 
Hy Q(2850 — 2770a), He = Q(186 — 3100). 


79 
Adding the forces for deflected and undeflected conditions the final forces are 
H, = Q(2670 — 2470a) — 0°455H,, — 0°1232H,. = (1349 —- 1170a)Q (inward). 


0-0088 Cl 0-4 125 

0-422 
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E F 
H 
0.4125 
Fig. 3. 
0-0702 0-106 — 0-131 03! 
0-291 

Hi iy 
A 0-1232 B D 

-0-0 
0-267 0-4]03 | 

He Hs 
E ——0-008 8 F 0-4125 
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= Y(180 — 3004) 4+- 0°132(H, — = (520 — 605a)Q (inward between a = 0 
to 0°86). 


= Q0(30 — 50a) + 0:1232H,, + 0°455H, = (465°5 — 532a)0 (inward from 
a= 0 to a= 0°58). 


= Q(360 — 600a) — 0-4125H,, -- 0-0088H,, = — (819 — 546a)Q (arrow direc- 
tions clockwise). 


= 0(36 — 60a) — 0-0088H, = — (66 — 92-4a)Q (clockwise 
directions a = 0 to 4 = 0-714) 


For the purpose of illustration, a = } is substituted in these equations ; then 


- 


I 
g?= 633 and H, = 76402', etc. These ratios are shown in Fig. 5, and must 
) ) 


be multiplied by Q! to obtain actual values. 
Summing the moments for the undeflected and deflected cases in accordance 
with the signs, 


I¢ 


a*(1 a) (792 
— 1756 + gooa JL OL E — 1756 ++ gooa }. 
792 a a 


Mp, 0-291 = - OL(21 5414). 


2G 
M po = -- 0°131H,L 0°1148H, QL(700 — 907-44). 
QY 


In a similar manner M,, and the other moments can be obtained. Fig. 5 
shows the moment ratios for a = 4, and multiplying by Q0’L gives the actual values 
I 
where Q’ = . Thus M 
6336 
the moments and forces balance, so that 


BI 2920’L. It is seen that at joints B and C 


Marne h, 


a 
78 -292 
— 246 1785 
Li. 764 219 199 
538 -85 
552 485 
545 20 
Fig. 5. 
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Mn+ Me 
H, = He + Hp + Hp, Heo = He + Hp, and 
My 
2b 
accuracy of the calculations. 
he reactions are obtained by calculating moments 


~R,L + M, -+ My, + L —al oO 


M,+M, M,+M, 
giving Ry == 4 and Rp 


H,, since L, _5 = 2L. These values are a check on the 


so that 


al+ My,» + Mee + M,, 
= = Ry (vertical), 


Mp 4 = 


Rp (vertical) 


+ Mes) 
and . 


Unit Load on Central Span. 


As all the ratios due to the unbalanced forces are already obtained, these can 
be applied by symmetry to obtain the moment and force equations for each span. 
Thus /M,, is the fixing moment at B due to unit load on the central span, and is 


—(1 — a)?(2 5a). IM, is the fixing moment at C and ts “mi a)(3 -- 5a). 


Then, for the undeflected condition, by moment distribution as_ before, 
d= 9K, + 9K, + 30K. 


oK, d? 27K,K,FMe  — 9K,(FMyd 4+- Me) 


M py d My 


2 9K,2 d® okt? d? — ok,? 
FM,) a 


6p — a)(20 — 67a +- 45a*)L 60,S,, 


and S, = (20 — 67a + 45a*)L. 


M, FM, a(t a) 
(2 23a — 45a7)L 
33 
60,5, where S, = (2 + 23a — 4§a?)L. 
Similarly My, 80,5,; Me, 80,8,; Mao = 140,5,: Mee 
M, 20,85,; Mp = 20.5,; My = — 40,5,; and My, 


Phen, for 1 O, H, (M, M = 50,(20 67a + 45a*) acting out- 


Sr 


wardly for values of a between 0 and 0-413. 
H, = H, + =-(Mpo — Moo — 50,(12 +- 138a — 138a?) acting inwardly. 
2 Ry2 ; J 
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— 50, (2 4+- 23a — 45a?) acting inwardly for values of a between 0 and 0-587. 
60,5, acting anticlockwise for values of a from 0 to 0-413. 
6VS, acting anticlockwise for values of a from 0 to 0°587. 
Giving positive signs to H, and H, (actual values) so that they may be added 
arithmetically, then the unbalanced force equals the force required to prevent 
deflection at B, that is 


— 
H, = H, + H, — Hyg and Hy, = 


I — 

Also Hy = H, +H; — Hs = 5964 — a)(62 + 713a — 735a”). He is dis- 

tributed in the same way as the ratios already worked out and given in Fig. 4. 

H, is distributed as in Fig. 3 but its direction is opposite ; thus the moments and 

forces are of opposite sign and direction to those shown in Fig. 3. Hence the 

final distribution of H, is 


H, (before deflec.ion) 0°455H, + 0°1232H, = Q,(90 — 5924 + 469a*). 
Similarly H, Q,(46°5 + 496a — 469a*), and H,, H,, and H, can be obtained 
in the same way. 

The final moments are then obtained 

My, = LQ,(402a — 120 — 270a*) + o-291H, — o-106H 
- LQ,(115 — 546°5 + 406a*). 


Similarly, Myo, etc., are obtained. 


I 
By substituting a = } and omitting the multiplier Q, = 1584 for forces and 


QL for moments, the values shown in Fig. 7 are obtained. The force equations 
for span CD loaded are obtained from symmetry, measuring aL from the springing 
D, or, if it is desired to measure al from the springing C, the horizontal force 
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equations are obtained directly by substituting 1 — @ for a in the equations 
already obtained for span AB loaded. 

The moment equations also are obtained by substituting 1 — 4 for @ in the 
equations for span AB loaded, but the signs will be opposite since the directions 
of the moments are reversed; the directions of the thrust at E and F also are 
opposite for CD loaded compared with AB loaded. Thus all possible vertical 
loads on the span can be used and, from the influence lines, the forces and moments 
determined. 

For any other span-rise and stiffnesses of the arch and columns due to end- 
fixity the moment and force influence-line formule can be derived, so that all 
types of three-span parabolic (J sec § variation) arches and column lengths both 
for symmetrical and unsymmetrical frames can be analysed. 


Solution of Arch Frames. Variation of Shape. 
To obtain influence lines for arch ribs varying as 


for any value other than B — o (previously dealt with) the spans should be divided 
into an arbitrary number of equal parts placing a unit load at each part a = ovr, 
0-2, 0-3, etc., in turn. The procedure is similar to that shown for the B =o 
variation. Stiffness ratios S and carry-over factors R corresponding to the values 
of B for the arch are obtained from Fig. 12 in the November, 1947, number 
of this journal. 


If one springing is hinged, the stiffness-ratio of the other springing can be 
obtained from S, (other springing hinged) — S(1 R?). The moments M, and 
M,, are obtained for the value of B and the particular value of a such as @ = orl 
from Fig. 6 in the October, 1947, number of this journal, by interpolation or by the 
more accurate method of drawing an influence line as in Fig. 8 in that number. 
M,, is the value corresponding to 1 — a. The moments are distributed by using 
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the carry-over factors RK and stiffness ratios determined by the end-fixity. As 
the moments are distributed they will decrease in geometrical progression, and 
they can be summed to infinity as previously shown. The horizontal thrusts 
can be determined from 
H, = Hy + G(M, — M,) . (A) 
H,, etc., can be determined in the same manner. Hg (the hinged-springing con- 
dition) is obtained by interpolation or by an influence line from Fig. 2 of the 
November, 1947, number. The value of G is obtained from Fig. 2 of the previous 
article. The values Hy, and Hg, the unbalanced forces at B and C, are then 
determined. These values all correspond to a value such as a = ovr. 
In a similar manner values of My, My, etc., Hy, Hz, Hy, etc., are determined 
corresponding to a = 0-2 and so on for the other values of the arch span. These 
determine the moments, etc., for the undeflected condition of the arch frame. 


Defiected Condition. 

The fixed-end moments for the tops and bases of the columns are calculated 
as already described unless the column section varies, in which case they can be 
calculated from stiffness ratios and carry-over factors determined from unit 
rotation moments as in the previous article. The fixed-arch springing-moment 
values are obtained as in Fig 10 in the November, 1947, number. The moments 
are distributed and summed in a similar manner, using the same stiffness ratios 
and carry-over factors as for the undeflected condition. The horizontal forces 
are determined from H = H, + G(M,4 — M,), etc. In this case H, is due to 
the movement A, and is obtained from Fig. 10 of the November, 1947, number 
for a two-pin arch. From the horizontal forces, 4, is obtained in terms of Ag, 
and thence H,, etc., and the moment ratios are obtained in terms of H,. In 
a similar manner H,, etc., and the moment ratios are determined in terms of H,. 

Substituting the values of Hy, and Hg obtained from the undeflected con- 
dition corresponding to a = 0-1 and adding, according to the signs and the 
directions of the arrows, the moments and forces due to the deflected and unde- 
flected conditions, the final moments and forces corresponding to a = O-r are 
obtained. Similarly moments and forces corresponding to a — 0-2, ete., are 
obtained, and the complete influence lines may be drawn for all variations of 
arch spans and columns. 

As the horizontal forces and moments for the deflected condition are obtained 
as ratios of Hy, and H,, they will be constant for all values of H, and H,, and 
the work involved in obtaining them will be very little greater than is required 
for the B = o condition. 

lor the undeflected condition, the values of My, M,, and Hp corresponding 
to a = orl, etc., will be simple arithmetical values; the calculations are not 
lengthy and can be tabulated for each separate value of a. In fact the whole 
procedure of summation of deflected and undeflected conditions can be reduced 
to simple arithmetical tabular form, deriving the necessary data from the graphs. 

Having obtained the moments and thrusts at the springings and the ends 
of the columns, the frames became statically determinate and reactions and forces 
at all sections can be obtained by moments. The moment-distribution method 
can be used for any number of continuing spans, the number of unbalanced 
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As, le, etc. 


There 


is, however, the advantage that there is one less equation to be solved for A 


than the number of unbalanced thrusts H,, etc. 


The values of 1 are then 


resolved in terms of Hx, etc., and the final forces and moments are derived using 
the same procedure as has been described. 


The Strength of Concrete at the Time of Loading. 


Mr. NIEts M. Privo, Director of Research 
of the Danish National Institute of Build- 
ing Research and Chairman of the Con- 
crete and Reinforced Concrete Section of 
the Danish Institution of Civil Engineers, 
has sent the following comment on the 
suggestion made in the Editorial Notes 
in this journal for November, and 
January, 1953 

‘lam not sure that maximum loading 
always occurs after 28 days. In Den- 
mark it has been observed frequently that 
building materials for the upper floors 
are stored on the lower floors to such 
an extent that the load is two or three 
times as great as that assumed in the 
calculations. 

“In the original suggestion and in the 
discussion it has been assumed that the 
concrete is steadily gaining in strength for 
quite a while. This assumption may not 
be correct in many circumstances. When 
concrete is stored under ideal conditions, 
as assumed, the strength will increase and 
ultimately be about 50 per cent. greater 
than the strength at 28 days. In prac- 
tice the storage conditions are rather im- 
perfect. For example, moist-curing may 
be discontinued early, so that an ultimate 
strength only about 10 per cent. greater 
than the strength at 28 days may be 
reached at three months, and the strength 
of the member may be further diminished 
by the continuous application of the load 
and by chemical and other attacks so that 
in some cases the strength may, at later 
ages, be low. In some cases it may be 
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Lectures on 


THE following lectures have been arranged 
by the Ministry of Works. Admission free 

Essentials of Good Concreting, by E. H 
MacMillen. Municipal Technical College 
(Building Department Annexe), Hopwood 
Lane, Halifax. March 16, 7.30 p.m. 

Lightweight Concrete, by T. Whitaker. 
Y.M.C.A., Connaught Hall, Blackett 
Street, Newcastle-upon-Tyne. March 17 
7.0 p.m. 
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lower than that upon 
missible stress is based 

“In principle the establishing of per- 
missible stresses in a building material, 
as for instance concrete, is not primarily 
technical but economic. The greatest 
economy in the cost of a building is 
obtained when the initial cost plus the 
capitalized cost of maintenance over the 
whole life of the building is a minimum. 
We have made a study of this question 
in Denmark with special reference to 
concrete floors and we have found that 
the least total cost is obtained when the 
factor of safety is lowered from the now 
traditional figure of 4 to about 2°5 
Similar studies may be undertaken for 
any other kind of structure. As will be 
realized, our results so far seem to indicate 
that the permissible stresses may be 
increased, but I think that the increases 
should be based mainly on economic 
considerations such as the one des- 
cribed.”’ 

The possibility of construction loads 
exceeding the working load must be fore- 
seen and guarded against whether the 
design stresses are based upon the appli- 
cation of the working load at one month 
or three months ; this was mentioned in 
our Editorial Note for January of this 
vear. Adequate control of the construc- 
tion would prevent loss of strength due 
to inadequate curing ; the possible reduc- 
tions due to creep and to attack by 
aggressive agents would always have to 
be considered. ED 
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Essentials of Good Concreting, by E 
Woodwark. Maidstone Technical College, 
Tonbridge Road, Maidstone. March 18 
7.0 p.m. 

Concrete Placing and Formwork, by 
L. J. Murdock. School of Building, 
North Staffs. Technical College, Couldon 
Place, Stoke-on-Trent March 
7.15 p.m. 
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‘Publications of the International Association for 
Bridge and Structural Engineering.”” Vol. XII. 
(Zurich: The Association 1952. No price stated.) 

TuHIs volume contains seventeen papers, 

including in the English language : ‘* Par- 

tially Prestressed Concrete Constructions 
built in the Eastern Region of British 

Railways, 1948-1952,’ by P. W. Abeles ; 

“The Design of Small Railway Under- 

bridges, with special reference to Erection 

and Maintenance under Traffic,” by 

P.S. A. Berridge ; “ Approximations fol- 

lowing from the Maximum Condition 

applied in Theories of Plasticity and Earth 

Pressure,” by H. Craemer; “ Shear 

Deflections in Latticed Structures,’ by 

C. D. Crosthwaite ; “ Statics of the Vier- 

endeel Girder,’’ by I. A. el Demirdash ; 

“ Model Verification of the classical Flut- 

ter Theory as adapted to the Suspension 

Bridge,”’ by F. B. Farquharson; ‘ The 

Fabrication and Erection of the Dome of 

Discovery,”’ by J. D. Vaughan; and 

“Mathematical Prediction of Suspension 

Bridge Behaviour in Wind from Dynamic 

Section Model Tests,’’ by G. S. Vincent. 

In the French language with summaries 

in English are: “ Corrosion Problems of 

Concrete,’ by P. Chevrier and RK. Houbas ; 

“ Tests Concerning Creep and Shrinkage 

Losses in Prestressed Concrete,’’ by G 

Dawance; ‘‘ The Sectional Method in 

Slab Theory,” by R. L’Hermite; and 

“ Altering the Levels of the Supports of 

Continuous Slabs to reduce the Stresses in 

the Concrete in Constructions combining 

Structural Steel and Concrete,”’ by M 

Oudotte and M. Guerin In the German 

language with summaries in English 

“Continuous Cylindrical Beams of Pris- 

matic Cross Section,’’ by E. Gruber ; 

“The Two-dimensional Problem in the 

case of Periodically Altering Temperature 

Effects,’ by P. Lardy; ‘‘ Shear Centre 

and Torsion,’’ by F. Stussi; and “ The 

Influence of Frictional Forces and Bearing 

Pressures in connection with Prestressed 

Concrete,’" by W. Swida 

The paper by MM. Chevrier and Houbas 
deals with the effects of pure water, salt 
water, and frost on concrete hydraulic 
structures in France. Methods are sug 
gested for resisting the attacks of the salt 
water and frost, but the problem of com- 
bating attack by pure water is stated to 
be still far from being solved 

The design of bridges comprising a 
structural steel frame with a concrete deck 


116 


Book Reviews. 


(CONCRETE 


has been a subject of research for many 
years to determine how much allowance 
can be made of the combined action of 
the two materials. Where the beams are 
continuous the problem is more difficult 
because of the tendency of the slab to 
crack over the supports. This difficulty is 
claimed to be overcome by the adoption 
of the method described by MM. Oudotte 
and Guerin and used in the construction 
of three bridges in France. To prevent 
the slab cracking, a compressive stress 
is produced in it by raising the inner 
supports of the continuous beams before 
casting the slabs and, after the concrete 
has hardened, lowering the beams to their 
original level. The slabs are bonded to 
the steel beams by means of bars, in the 
form of helices, welded to the flanges of 
the beams and embedded in the con- 
crete. Tests carried out over about three 
years show that the method was _ suc- 
cessful in preventing cracking, and that 
there was a considerable reduction in 
deflections. 

In ‘‘ Continuous Cylindrical Beams of 
Prismatic Cross Section’’ Dr. Gruber 
derives a method of design for prismatic 
thin slab structures continuing over 
several supports which, it is claimed, is 
the first accurate presentation of the 
subject. 

The book is an interesting addition to 
the literature of structural engineering 
and it is a pity that occasional slips in the 
translations from the French and German 
languages into English mar an otherwise 
excellent publication 


“Reactions Between Aggregates and Cement."’ 
National Building Studies Research Paper No. 14 
By F. E. Jones. (London: H.M. Stationery Office 
1952. Price 1a. 3d.) 
IN parts of the U.S.A. the disintegration 
of concrete has been traced to the reaction 
between Portland cement and some types 
of stone used as aggregate. This paper 
is an account of the research on this 
subject carried out in the U.S.A., and 
methods are suggested for testing aggre- 
gates to ascertain if they are reactive 
Opal, chalcedony, tridymite, cristobalite, 
phyllites, and some types of voleani 
rocks have been found to be reactive and 
to be a source of danger. Although the 
problem is not important in Great Britain, 
the paper suggests that some deposits of 
aggregates may be reactive 
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Test of Prestressed Concrete Stairs. 


THE stairs to the upper floors of Plashet 
County Secondary School for Girls at East 
Ham are of prestressed precast concrete 
comprising flights, 20 ft. 7 in. long by 
2 ft. 10 in. wide of ten steps, together with 
the upper and lower landings The land 
ings are of in. thick, each step has a rise 
of 6 in. and a tread of 11 in., and the 
total rise 1s 5 ft The waist of the steps 


Fig. 1. 


Fig. 2. 
is 8 in Iwo of these flights side by side 
form a stairway 5 ft. 8 in. wide. Fig. 1 
flight after testing, and Fig. 3 
gives the details ; provision 1s made for 
fixings for the wooden treads and balus 
ters. A total of 54 flights was required 

Che stairs are prestressed with ‘ Macal 
loy’’ high-tensile steel 
sioned to j2 tons per 
bars were greased 


shows a 


bars, post ten 
inch The 
wrapped with a spiral 
layer of one-ply roofing felt, and fixed in 
the mould prior to Dhree 
cranked bars of 4 in pass 


square 


casting 
diametet 


1453 


through the lower landing and through 
the inclined and four bars, [-in 
diameter, pass through the upper land- 
ings. The nuts at the ends of the bars 
bear on mild steel plates 1} in. thick 
The concrete immediately adjacent to the 
plates is reinforced with mild steel bars 
(Fig. 3) 

Fig. 4 shows the timber mould ready 


waist, 


Recovery of Staircase after Removal of Load. 


Load at Failure. 


to receive the which 
1: 3°4 mixture with a maximum size 
of aggregate of ? in. The water-cement 
ratio Crushing tests on 6-in 
cubes gave the following strengths in Ib 
per square inch: at 
at 14 days, 6150; 
concrete 


concrete, was a 


Was O'4 
seven days, 5500; 
at 35 days, 6650 The 
was vibrated by immersion 
vibrators and by vibrators attached to 
the mould. The mould (Fig. 4) was 
stripped the day after casting, and Fig. 5 
a flight ready for tensioning with 
the jack in position 


she ws 


. 
117 


March, 1953. 


SWI? 

\ \ 
| | 


ry 

Win PUT Pep | 
| 
| 


Puy | 


9 


=< 
~ 
~ 

~ 
~ 
~ 
~ 
~ 
~ 
Ss 
~ 
=< 
=< 

~ 
~ 
~ 


CONCRETE 
| 
| 
| 
= 
| 
| 
By | | | | 
. 
4 | 

i} 
| 
| J 
11s 


& CONSTRUCTIONAL 
ENCINEERING _) 


Fig. 4..-Timber Mould for a 
Prestressed Staircase. 


The specification required a strength of 
4500 lb. per square inch before tensioning, 
which was done fourteen days after cast- 
ing The 1-in. diameter bars were ten 
sioned from each end, the crank being 
treated as a fixed point, although in fact 
this was not so because when one of the 
jacks only was operated the gauge on the 


5 


Fig. 5. 
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CONCRETE STAIRS, 
other jack registered a 
increase of pull Lhe 
to 42 tons per square 


corresponding 
bars were tensioned 
inch and the actual 


extensions wer the cal 


checked against 
culated extensions 
One tight 


a cleat 


tested to 
span of 20 ft. 2 in 
shows it being lifted on to the 
The test was made forty-three days after 
casting Ihe detlections under light 
loads were recorded on two gauges, and 
three surveyor'’s levels were used to 
measure the deflections of scales fixed at 
the lower support, at midspan, and 2 ft 
from the upper support kerbs 
and 
with a uniformly-distributed load of S790 
Ib. in addition to its own weight, repre 
senting the weight of the finishes plus 
14 times the superimposed load, the soffit 
and edges were examined with a mag 
nifying glass, but no sign of cracking was 
detected The vertical deflections at 
midspan were 0-1o21 in. and 0-235 in. at 
the nght-hand and left-hand sides respect 
ively The load then increased to 
15,792 lb. and a crack was observed with 
a magnifying glass at about the middle 
of the span At a total load of 26,880 Ib 
cracks appeared across the soffit at about 
2 ft. intervals, crack being about 
yy in. wide and appearing on the edges to 
a depth of about 5 in the deflection at 
the centre was about {| in Fen of the 
sleepers were then moved from the land 
ings to the stair tlight, thus concentrating 
the load in the The 
deflection each 


Was destruction 
hig. © 


supports 


ove! 


Concret« 
and sleepers were used for loading 


Was 


central 
reased 


portion 
steadily, as 


Tensioning the Bars. 
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TEST OF PRESTRESSED 


sleeper was moved, to 12 in., and the 
cracks widened to about 3 in. Upon 
moving one sleeper, at about mid-span, 
to form a seating for further loading, sud- 
den failure occurred by crushing of the 
concrete at the third tread from the lower 
landing (Fig There was a_ large 
increase in the width of the crack in the 
soffit (Fig and the lower ends of 


«) 


7) 


Fig. 7. 
the treads settled about on to the 
staging (lig. 2) 

The total load at failure represents 
the weight of the stairs and landings, the 
weight of the finish, a superimposed load 
of 100 Ib. per square foot, and 20,130 lb 
spread over the central ft. 2in. of the span 

On removal of the load considerable 
recovery of the deflection occurred with 
partial closing of the main crack. Fig. 1 
shows the flight after the removal of 
the load. The calculated stresses in the 
concrete at mid-span under the design 
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load and the prestressing forces, after 
allowing for a loss of 16 per cent. due to 
creep and shrinkage, were 1148 Ib. per 
square inch at the top of the waist and 
223 lb. per square inch at the bottom of 
the waist Under the load at failure 
the compressive stress in the concrete at 
the top of the waist was calculated to be 
4o8o lb. per square inch and the tensile 


Fig. 6.—Lifting the Staircase on to Supports. 


Crack at Failure 


stress in the steel 136,500 Ib 
inch 

Mr. George Whitby, M.B.E., A. 
is the architect for the school, and Mr 
Kk Galbraith, A.M.I.C.E 
M.1.Struct.E., the consulting engineet 
who designed the staircase. Messrs 
McCalls Macalloy, Ltd., supplied the high- 
tensile bars, fittings, and jacks, and Stent 
Precast Concrete, Ltd., manufactured the 
stairs and carried out the test, sub 
contractors to Messrs. Bernard Sunley & 
Ltd 
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Multiple-Story Dwellings at Mitcham. 


lure building shown in Fig 
a large housing scheme at Pollards Hill, 
Mitcham, Surrey In addition to four 
six-story buildings in which the dwellings 
are each on two. stories, the scheme 
includes three four-story blocks of flats 


and precast concrete and brick two-story 
houses 


part ot 


The buildings containing the 
ettes comprise a_ reinforced concrete 
rame, with external cavity walls of 
brick and internal walls of clinker blocks 


supported on piles. Each block 


Matson 


com 


walls, or building 
would carry the tanks 
struction adopted provides 
insulation to the top floor 
Bores showed that there 1s about 20 ft 
of brown clay overlying blue clay, except 
in one part of the site where there 1s wet 
sand and gravel for a depth of about 
13 ft., below which blue clay ts 
encountered Fests of the brown 
indicated that the maximum bearing 
pressure should be only £ ton per square 
foot and that considerable, and possibly 


stronger trusses which 


Also, the 


con- 


thermal 


avait 


clay 


The Six-Story Blocks of Dwellings. 


rises three buildings, in the shape of a 
letter of which the base ft 
long and the long The 
buildings accommodate three two-story 
matsonettes mm their height The width 
of the building is 24 ft. and the bedroom 
floors project 5 ft. beyond the face of the 
building over the access balcomes on the 
second fourth floors lig. 2 shows 

method of construction and the sizes 
the members standardised 
oughout the work \lthough a slab is 
vided at the level of the top 
a hipped roof was built to accom 
water-tanks and other fittings 

slab supports the tanks and acts 
tie-member of the the 
uction Is no than 


waterprootl 


is about 
arms 95 It 


and 
which are 


ceiling 


rooft-truss 
more expensive 
ilternatives of providu 


t tor the lab and building parapet 
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ditterential, settlement might be expr 
Consequently 
caps and tie-beams at 
used 


ted 
vith 


Vere 


in-situ. bored pule 
ground level 
Phe buildings required 1303 pul 
each with a nominal diameter of 1 ft. 54.10 
and a working tons hie 
average length of the piles is about 26 ft 
which allows a penetration of not le 

© ft. into the blue clay Vhe 

support the slab 

laver of concrete was placed on the ground 


load oft 50 


ground-floor 


under all tie-beams and pile caps 
shutters for the sides of the 
formed of 


ana the 
beam Vere 
br ickwork 


Construction. 


Ihe methods of construction 
largely determined by the use 
crane vith a 1oo-tt 


har HOVE the 


of a derricl 
jib and 


ine 


933 
Ao 
wee 
Fig. 


MULTIPLE-STORY DWELLINGS Al MITCHAM. CONCRETE! 


during the building of each block, a con- : 
struction joint was made in the centre of “a 
the building forming the base of the 

U-shape. From one position the crane if 
could then be used for a length of about 
200 ft., each half of the building being 
constructed separately (Figs. 3 and 4). 

The concrete was a nominal 1: 2:4 
mixture, the sand and coarse aggregates 
being weigh-batched in a plant supplied 
by a belt-conveyor. The average slump 
of the concrete was 2} in. and average 
crushing strengths of 3220 lb. per square 
inch at seven days and 5477 lb. per square 
inch at 28 days were obtained. The con- 
crete was taken directly from the mixer 
in buckets by the crane, hoisted, and 
placed in position. 

All the shuttering was made on the 
site. For the slabs a telescopic type of 
shuttering was used, supported by the 
sides of the beam shutters and props in 
the centre of the span. Each unit 
covered an area of about 1 sq. yd. The 
shutters for the beams were of 14-in. 
timber, with 3-in. by 4-in. timbers placed 
underneath and supporting the beam 
soffits at about 5-ft. intervals. These 
timbers, supported by props, passed 
from the front to the rear of the building 
and projected on each side about 1 ft. 9 in. 
On these projections a platform was made 
all around the building, thus eliminating 
the need for external scaffolding. In 
moving the shuttering from one floor to 
the next the crane was used to pick up 
the shutters from platforms formed by 
two of the telescopic shutters cantilevered Fig. 2..-Cross Section through the 
from the face of the building and held Maisonettes. 


tanks 


man» 


Fig. 3.—Construction of the Frame for Half of a Block. 
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STEEL 


The Multiple System of Interlocking 
STEEL SHUTTERING 


for in-situ concrete construction 


GUARANTEED HAND RIVETED CONSTRUCTION 
THROUGHOUT 


ENORMOUS STRENGTH ALTHOUGH LIGHT IN WEIGHT 
ENGINEERED WITH ACCURACY AND PRECISION 
BUILT LIKE A SHIP FOR ENDURANCE 
EACH UNIT A COMPLETE ASSEMBLY 
NO LOOSE PARTS — LOW MAINTENANCE 
POSITIVELY NO WELDING YEARS OF HEAVY USAGE 


A. A. BYRD AND CO., LIMITED 


210, Terminal House, Grosvenor Gardens, London, S.W.! 
*Phone: SLOane 5236. "Grams: Byrdicom, Wesphone, London. 
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Over 8,000,000 yards of concrete 
in the British Isles cured with... 


RITECURE produces an impervious film which provides controlled 
moisture retention throughout the curing period of 28 days. 


RITECURE *‘ cures ’’ the concrete and has sufficient resiliency 


and elasticity to expand and contract with the concrete without 
rupturing. 


RITECURE should be applied immediately after screeding or 
brooming. Spraying is a one-man operation. 


RITECURE is complete in itself, requiring no covering down or 
wetting. One coat only is required. 
/RITECURE is sprayed on the concrete surface and forms a cellophane-like skin which ensures the 
| retention of the maximum amount of moisture in the concrete. It has been effectively and economic- 
tally used on overSix'million yards of roads, runways, floors, cooling towers, etc., in this country and 
for many million yards of concrete abroad in extremely high and low temperatures and varying 
climatic conditions. Its use is backed by a highly skilled Technical Service with an extensive experience 
in concrete curing. For full details, send to: 


36 VICTORIA STREET, LONDON, S.W.1. TELEPHONE: ABBEY 4930 
WORKS: OLD MILTON STREET, LEICESTER. TELEPHONE LEICESTER 20390 
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Fig. 4.—Construction of Each Half-Block being Carried Out Separately. 


down by steel props wedged between the 
tloor and the ceiling 

On the first block the 
crete work occupied 20 weeks, on the 
second 16 weeks, on the third 15 weeks, 
and on the fourth 14 weeks. The average 
number of men employed on the concrete 
work was 40, comprising 16 carpenters, 
& carpenters’ labourers, 8 steel-fixers, 
7 labourers, and a crane driver. The 
total time required for building each 


reinforced con 


block averaged 114 months 

Ihe architects appointed by the Cor- 
poration of Mitcham, whose Engineer and 
Surveyor is Mr Kiley Schofield, 
A.M.LC.E., were Messrs. Collcutt & 
Hamp. The structural engineers were 
Messrs John Live X Assoc lates, 
and the contractors Messrs. Wates, Ltd 
Ihe soil investigations were carried out 
by Messrs. Le Grand, Sutcliffe & Gell; 
piling was by the Cementation Co., Ltd 


A New Soil-Boring Machine. 


soil-boring machine which can be 
mounted on a lorry or trailer has 
developed at the Road Research Labora 
tory The machine can drill clean holes 
up to 20 in. diameter and 16 ft. deep 
in most Ihe boring-bar can be 
brought from the travelling to the work 
ing position in one minute and it will 
bore vertical or inclined holes at a rate 
of about 1 ft. a minute. The machine 
can also be used for boring holes for short 
piles ; the piles are formed by filling the 
holes with 

Che machine is powered by a 7-h.p 


\ NEW 


bee 


soils 


concre te 


chief 
mast in 


engine 1 hie feature is a 
lattice which 
is raised from its sloping travelling posi- 
tion to a vertical position by means of 
two screws controlled by a friction clutch 
The boring-bar passes through a square 
wheel controlled by a clutch 
hafts for rotating and lifting 
arranged co-axially 
pivots to permit 
inclined lhree 
namely one fos 


cdi ] 


hollow square, 


hole ina 
he driv ny 
the bar are with the 
with the 


tools are 


bormy 
cutting 
fine soil 
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used one for 
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The late Franz Dischinger. 
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Circular Reinforced 


Two aeroplane hangars of a new type 
recently constructed in’ Belgium are 
described in “La Technique des 
Travaux for January-February 1952. 
Each can accommodate aeroplanes on an 
area of 2500 sq. yd. (Fig. 1) 

The roof is a circular concrete shell 
with an overall diameter of 164 ft. and a 
maximum height of 23 ft. It consists of 
a central dome of 72 ft. diameter with an 
outer surrounding shell cantilevered a dis- 
tance of 46 ft. The whole is supported 
on four columns placed at the intersection 
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Concrete Hangars. 


of the dome and the cantilevered shell. 
A cross section is given in Fig. 2 and a 
plan in Fig. 3. The thickness of the roof 
varies from 3 in. in the dome to 4} in. in 
the outer shell. The reinforcement com- 
prises concentric rings which resist tensile 
forces and radial bars to resist compressive 
forces, as shown in Figs. 4 and 5. Con- 
creting was carried out continuously by 
casting one complete ring per day, ten 
days being taken to complete the super- 
structure. 

The hangar is closed by means of sliding 


35 


Fig. 2.—Cross Sec 


Fig. 3. Plan of Hangar. 
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tion through Hangar. 


metal doors traversing the circumference 
of 490 ft. The doors slide on two rails 
which make it possible to open half the 
hangar in any direction. 

The article gives a brief abstract of the 
calculations, which are similar to those 
for a reservoir to contain water. The 
shape of the structure eliminates bending, 
and allows a very light form of roof. 
There are no external walls, their place 
being taken by the sliding doors. The 
construction consists of a central skeleton 
with a self-supporting shell forming: the 
roof which is monolithic with the support- 
ing columns. There are no tie-beams or 
diaphragms to stiffen the roof. At the 
junction of the dome and the outer shell 
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THE 


WINGET HTH 


WEIGH BATCHING 
HYDRAULICALLY OPERATED 


TILTING MIXER 


surpasses all previously accepted 
standards of mix quality, 
general performance 


and ease of control. Za 


Flat mixing angle and exclusive blade arrangements 
give fast mix of first quality concrete. 


Weigh-batching mechanism built into the mixer 
can be used or not as desired. 


High angle (65°) hopper, 15 better than B.S.S. 


Clean and quick discharge of mixed concrete with- 
out sticking. 

Effortless, single-lever hydraulic operation elimin- 
ates’manual effort and fatigue. Absolutely fool- 
proof. 


Genuine accuracy of water control. 
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CONCRETE PLANT SPECTALISTS 


WINGET LTD ROCHESTER 
KENT ENGLAND 


Tel: 7276 (5 limes) Telegrams Wingetum Rochewer 
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Specialities in Piling and Pile Driving Plant 


B.S.P. specialized piling 
following :— 


PRESTCORE 

Bored piles built up in place from pre-cast concrete units 
—can be formed without vibration (avoiding damage to 
adjacent buildings) and in limited headroom. 


LARSSEN 

Steel sheet piling, for temporary cofferdams and 
permanent retaining walls, in docks and harbours, 
sea defence work, buildings and other structures. 


VIBRO 

Concrete piles cast-in-place to length required 
—ensuring a full cross-section of dense, 
compressed concrete. 


PILE DRIVING PLANT 
Designed and constructed for driving 
timber, steel and concrete piles of 


all types. 


THE BRITISH STEEL PILING CO. LTD. 
KINGS HOUSE, 10 HAYMARKET, LONDON, S.W.| 
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Fig. 4.— Details of Reinforcement. 
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Fig. 5.— Plan of Reinforcement. 
Is a ring-beam spanning from column to addition to the norma! superimposed 
column lhis beam carries a heavy com- load 
pressive load in addition to the bending The central portion of the hangar, 
moments and torsions Lhe central dome which may be used as a workshop, ts lit 
is in compression only and the maxi- by a circular roof-light Phe roof may be 
mum stress is about 60 Ib. per square used as a reservoir or a swimming pool 
inch Ihe outer shell is designed to the columns having been designed for the 


carry the weight of the sliding doors in extra load 


Standard Method of Measurement of Prestressed Concrete. 


\ SUPPLEMENT to the Standard Method lhe method of 
of Measurement of Building Works " deal 
ing with prestressed concrete has recenth collaboration of the Prestressed Conerete 
been published by the Royal Institution Group of the Cement and Concrete Associ 
of Chartered Surveyors and the National ation. Copies (price I may be obtained 
Federation of Building Trades Employers from the Institution or the Federation. 


measurement tain 


the supplement was drawn up with the 
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Research on Concrete. 


Tue following are abstracts from the 
report for the year 1951 of the Building 
Research Board, which was published 
recently by H.M. Stationery Office (price 
48. 6d.), and describe some of the investiga- 
tions completed or in progress. 


Reinforced Concrete Walls. 


To provide information on the con- 
tribution of the reinforcement to the 
strength of reinforced concrete walls, half 
full-size models reinforced with two layers 
of steel were loaded in axial and eccentric 
compression, The minimum requirements 
of o-4 per cent. vertical steel and 0-2 per 
cent. horizontal steel of the British 
Standard Code of Practice No. 114 were 
satisfied in the walls, and the load was 
applied between hinges in a manner 
similar to that adopted in previous tests 
on unreinforced models. Initial eccen 
tricities of load up to one-third of the 
thickness of the wall were investigated, 
and measurements were made of the 
strains in the concrete and steel and the 
lateral deflections of the walls under load. 
The strains in the steel were measured 
using electrical-resistance strain-gauges 
protected by waterproof covers devised 
for use on steel to be encased in concrete 

The yield strength of both layers of 
steel was developed at failure of the 
axially loaded walls, and the ultimate 
axial strength exceeded that of a similar 
wall without reinforcement by an amount 
not less than the yield strength of the 
steel. The ultimate stress in the concrete 
was a greater proportion of the cube 
strength than in previous tests on similar 
unreinforced walls, but further tests are 
needed before a general conclusion will be 
justified. Under eccentric loading the 
contribution of the reinforcement to the 
strength of the wall was not less than 
the yield strength of one of the two layers 
of steel. Stresses approaching the yield 
point were measured in the compression 
steel with initial eccentricities up to one- 
sixth of the thickness of the wall, whereas 
similar stresses were measured in the 
tensile steel with greater initial eccen- 
tricities up to one-third of the thickness. 


Prestressed Concrete. 


The examination of the properties of 
hard-drawn steel wire has been extended 
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to include wires in coils of large diameter 
Particular attention has been directed to 
the behaviour of wire under sustained 
loading. For all the samples of wire 
tested, the creep has been sufficient to 
require consideration in estimating the 
loss of prestressing force. Experiments 
are being made to determine whether the 
amount of creep can be assessed from tests 
of short duration. The suitability of this 
type of test cannot be gauged until the 
present tests of long duration are com 
plete, but for some samples of wire a 
reasonably accurate assessment of the 
creep over a period of several months has 
been made from tests of 30 minutes’ 
duration. Temporary over-stressing of 
the wire in the tensioning operation has 
been advocated as a means of reducing 
the due to creep; this has been 
found effective in reducing the rate of 
creep during the first few days. Creep 
is also reduced if the rate of stressing 
during tensioning is reduced 

The investigation of the resistance to 
impact of prestressed concrete beams 
with pretensioned steel has indicated that 
the energy absorbed in low-velocity im- 
pact tests can be related to the energy 
of deformation in a static test, provided 
that the form of failure is the same in 
each test. It has also been shown that 
there may be a critical proportion of steel 
in the section for greatest resistance to 
impact, and that this proportion may be 
substantially influenced by the strength 
of the concrete. An investigation of the 
influence of the span on the total energy 
of deformation of similar sections in 
static tests has shown that the energy is 
almost independent of the span, which 
suggests that the greater part of the 
energy is absorbed in the region of the 
fracture of the beam 

Several systems of construction for 
domestic floors have been submitted to 
the Joint Fire Research Organization for 
standard fire tests. These have shown that 
for house construction, where a fire re- 
sistance of only half an hour is required, 
adequate protection to the prestressed 
concrete beams can easily be provided. 
An investigation of the behaviour of com- 
posite prestressed concrete beams with 
post-tensioned cables has been under- 
taken by the Joint Fire Research Organ- 
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FIREPROOF FLOORS 


The most adaptable System of 
: Suspended Hollow Concrete 
7 Floor and Roof Construction 
for large and small spans. 


Showing Two-way Reinforce- 
ment and Hollow Concrete 
Blocks laid on Trianco Tele- 
scopic Centers. 


Showing uniform concrete soffit. 
Obtained without use of slip tiles. 


The Two-way Reinforced Floor for 
distribution of point loads with 
efficiency and economy, employing 
the original system of steel Telescopic 


Centers. 


IMBER COURT - EAST MOLESEY «+ SURREY 
EMBerbrook 3300 (4 lines) 


< 
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ization with the collaboration of 


Building Research Station 
5 


the 
Cracking of 
precast concrete products during steam 
curing at atmospheric pressure on ‘' long 
line "’ pretensioning beds has been found 
to be caused by deferring the release of 
the force in the wires until the concrete 
has cooled, and can be avoided by releas 
ing the force immediately on conclusion 
of the steam-curing treatment 
54-in. by 2-in. prestressed have 
shown that 12 S.W.G. wires can be re 
placed satisfactorily by one-third the 
number of wires of o-2 in. diameter, thus 
simplifving manufacture Developments 
of equipment have included a plastic end 
for moulds on pre-tensioning beds which 
can be inserted after the wires are 
anchored, and work is proceeding on the 
design of apparatus for the direct measure 

ment of the the wires during 
the tensioning operation which will elimin 
ate the errors that may occur if the stress 
in the steel is gauged from the extension 
of the wires or the pressure in jacks 


lests on 
joists 


stress in 


Concrete-encased Steelwork. 


rhe stitfening and strengthening effects 


RESEARCH ON CONCRETE. 


of the concrete used for en asing structural 
steel for tire protection are under investi- 
gation with a view to economy in the use 
of structural steel in buildings The 
effects of various thicknesses of encase 
ment were measured in tests on simply- 
supported 6-in. by 3-1n. rolled steel joists 
The central deflection at working loads 
of a joist with 1 in. cover of concrete with 
a cube strength about yooo |b per square 
inch was 8o per cent. of that of a similar 
joist without encasement, whilst the ulti 
mate load was 15 per cent 
that of the bare joist 
was increased to 2 


greater than 
When the cover 
in. the corresponding 
deflection ratio diminished to 50 per cent, 
and the ultimate load increased to 50 
per cent. more than that of the joust 


Vibrations in Structures. 

\ considerable number of measure- 
ments of vibration amplitude and fre 
quency were made during the year to 
investigate the 
houses by the operation of aurcraft at 
London Airport, The results show that 
the vibration amplitudes were usually 
in or 


vibration produced 


less. 


Grout Mixers. 


THe illustration shows a new type of 


batch grout mixer and pump lhe mixer 


is available in sizes from a hand operated 


machine with a Capacity pet 
I cwt. of cement 25 cu. ft 


7 to gallons of 


machine 


batch of 
of sand. and 
to a motor-driven 
Capacity per batch of 
4 cwt. of cement, to cu. ft. of sand. and 
25 to 32 gv of water bhe grout may 
be discharged from the 


water 
with a 


illon 
mixer by vravit 


Van 


aol as 


shown in the illustration by a 
In the latter case the grout 
be conveyed up to Tso {t with 


pump may 


a single 
diaphragm pump and up to yoo ft. with 
a double-diaphragm pump 
per hour of the lar fost 
for grouting 
6 in. thick 

upplied by 


output 
ulficient 
140 sq. yd. of slal 
Ihe mixers and pumps are 


Checcol Processe Ltd., of 


about 


‘ 
——_ 
12 


THERMIC BORING. 


In drilling holes in reinforced concrete 
difficulty is always experienced in cutting 
through reinforcement, and in many cases 
the vibration and noise which accompany 
drilling prohibit its use. Thermic boring 
is a method of boring through reinforced 
concrete, stone or similar materials by the 
fusion of oxygen and iron, the tempera- 
ture of which is sufficient to melt the 
material. In the concrete the 
silica content becomes fluid and is carried 
away with the products of combustion, 
the presence of steel actually facilitating 
the process and the work being carried 
out without noise or vibration 

The equipment consists of three steel 
containers for oxygen connected by a 
manifold with pressure gauges from which 
the oxygen passes through flexible hoses 
to a holder into which is inserted a mild 
steel tube filled with a number of soft- 
iron wires. The size of the tube and the 
number of wires are determined by the 
size of the hole required. 

The point of the tube is first heated to 
a red heat by an oxy-acetylene burner or 
some other method and oxygen is fed 
through it. The end of the tube then 
fuses and is applied to the material to 
be penetrated. The heat generated melts 
the material and the flow of slag is assisted 
by the molten metal. Holes can be bored 
horizontally or vertically up to about 
15 ft. to 20 ft. long, but in boring ver- 
tically difficulty is experienced beyond 
a depth of about 1o ft. after which a 
special system for removing the slag is 
required. 

The diameter of the hole produced can 
be varied by using tubes of different 
diameters, one of 3-in. producing a hole 
between 2} in. and 3 in. diameter. The 
speed of penetration for a horizontal hole 
of this size is about 14 minutes per foot, 
and six to seven feet of the tube and 
wires and about 23 cu. ft. of oxygen are 
consumed, but this depends largely upon 


case of 


In the article by Mr 
the ‘‘ Design of Rigid-Frame Bridges with 


Andrew Gallia on 


Kerbs *’ in the December, 1952, number 
of this journal, the expression for the 
stiffness-factor of the kerb and deck slab 
given on page 363 should be 
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Thermic Boring through Reinforced Concrete. 


Design of Rigid-Frame Bridges. 
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the silica content of the material being 
bored. Larger holes, up to 4 in. diameter, 
can be produced by tubes up to 1 in 
diameter. For vertical boring the con- 
sumption of the tube and wires and of 
oxygen is the same as with horizontal 
boring for a depth of about 8 ft., beyond 
which it increases to about 8 ft. to ro ft. 
of tube and 30 to 32 cu. ft. of oxygen per 
foot of penetration 

Although the method is for boring and 
not for cutting it is possible to cut con- 
crete by boring a series of closely spaced 
holes along the line of the cut required. 
The system, which is operated by Messrs. 
M. Semet & Co., Ltd., has been used in 
this way to cut holes through reinforced 


concrete foundation beams 3 ft. 9 in. 
thick immediately behind which was 
1 ft. 14 in. of brickwork. One of the 


holes, 1 ft. 2 in. by 2 ft. 2 in., required 
the boring of 20 holes, consuming 2970 
cu. ft. of oxygen and 462 ft. of }-in 
tube packed with nine soft-iron wires; 
the total weight of iron and steel used 
was 577 lb. The work took 13 hours 
Another application required the cutting 
of three holes, 4 ft. diameter by 1 ft 
thick, in a reinforced concrete roof at 
the offices of Messrs. Charles R. Price. 
The circles were marked-out by cutting 
a chase 1 in. wide by 1 in. deep with a 
}-in. tube and then boring holes about 
2 in. apart around the circumference, using 
a steel sheet for protection. The sheet 
was then removed and the portions be 
tween the holes burnt away, the slabs 
having previously been attached to a 
block and tackle. About 150 holes were 
bored requiring 1331 ft. of 4-in. tube and 
15,400 cu. ft. of oxygen. The work was 
carried out by three men in 90 hours 
A further application of the system for 
boring holes through a concrete structure 
to form ducts for prestressing cables was 
described on page 11 of this journal for 
January, 1953. 


b,(1 
H 


and in the example on page 370 the 
numerical value of H should be 


8 8-5\3 
23°5 Xx 12 14°5 
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Situations Wanted, 3d. a word: mini- 
mum 7s. 6d. Situations Vacant, 4d. a 
word minimum ios. Other muiscella- 
meous advertisements, 4d. a word : 10s. 
minimum. Box number is.extra. The 
engagement of persons answering these 
advertisements 1s subject to the Notifica- 
tion of Vacancies Order, 1952. 


Advertisements must reach this office by 
the 23rd of the month preceding publication. 


SITUATIONS VACANT. 
SITUATIONS VACANT MINISTRY OF WORKS.— 
Structural engineering draughtsmen required in London, 
at Risley (Warrington Harwell (near Dideot, Berks 
and other centres Accommodation available for single 
men at Kisley and Harwell. London salaries—Draughts 
men p to 4625 per annum Starting pay according 
to age, qualihcations, and experience Leading draughts 
men £623 to 4733 per annum Kates outside London 
slightly lower. Applicants sho 
and or detailing of reinforced concrete or structural steel 
work. Work is varied and not confined to standard 
schemes Although not d post many have 
long-term possibilities ; competitions are held periodically 
to fill established vacancies. Apply in writing stating 
age, nationality, experience, and locality preferred to 
CHIEF STRUCTURAL ENGINEER, WG. 10/5.1, Ministry of 
Works, Abell House, John Islip Street, London, S.W.1. 
SITUATION VACANT. Draughtsman (senior) required 
in London drawing office LExpenence in layout work and 
the application of steel shuttering as used in the building 
and civil engineering trade would be an advantage 


1 be experienced in design 


establishe 


Excel 
lent prospects of promotion at home or abroad within this 


rapidly expanding Company Write stating experietice, 
age, and salary required Acrow ENGINEERS), Lip 

South Wharf, London, W.2z. Keference (J RT) Engineering 
Department 

SITUATIONS VACANT. Experienced reinforced con 
crete designers required for Bristol and Sunburv-on 


Thames othces of reinforcement manufacturers 
offer opportunity:to gain experience of 
structures. Attractive salaries offered to suitable appli 
cants. Applications in confidence, stating qualifications 
and fullest details of experience, to Box 2609, CONCRETE 
AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 

SITUATION VACANT. Young qualified detailer-designer 
with previous experience of reinforced concrete required in 
Birmingham. Some additional experience of structural 
steelwork and quantities an advantage. Write, giving full 
particulars of age, education, qualifications, experience, and 
salary required, to Henry M. Hate & Partners, 
CHARTERED STRUCTURAL ENGINEERS, 125 Edmund Street, 
Birmingham, 3 

SITUATIONS VACANT. Keinforced concrete designers 
and detailers required immediately. Knowledge of 
colliery structures desired but not essential. Experience 
of quantities an advantage. Staff pension and bonus 
schemes in operation Box 3632, CONCRETE AND Con- 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 

SITUATIONS VACANT 

quired for Lendon office 
concrete frames, floors, roof and staircase construction 
essential Progressive post Pension scheme. Alternate 
Saturdays free. Write fully experience and salary required 
to Diespeker & Co., Lrv., Clifton House, Euston 
Road, London, N.W.1. 

SITUATIONS VACANT. General civil and structural 
designer-draughtsmen are required by Imperial Chemical 
Industries Limited, General Chemicals Division, to assist 
in the design of steel and reinforced concrete structures for 
chemical plants. Location: Runcorn. Salary dependent 
on age and experience. Apply in writing, quoting E/83, 
to STAFF MANAGER, IMPERIAL CHEMICAL INDUSTRIES 
Limitep, General Chemicals Division, Curard Building, 
Liverpool, 3. 

SITUATION VACANT. Detailing draughtsman required 
for precast concrete manufacturers, Westminster office. 
Should have completed National Service. National 
certificate an advantage. 5 days’ week. Write Box 55, 


Positions 
wide range of 


Designer-draughtsmen 
Experience in reinforced 


Wa ter Jupp, Ltp., 47 Gresham Street, London, E.C.2. 


CONSTRUCTIONAL 


ENGINEERING 


SITUATION VACANT. Old-established Tees Side firm 
requires section leader reinforces oncrete designer 
draughtsman fully experienced in designing and detailing 


reinforced concrete structures, foundations, and other 
civil work Apply, giving full particulars and experience, 
quoting reference to Box 43638, Concrete anp 


CONSTRUCTIONAL 
London, S.W.1. 


ENGINEERING, 14 Dartmouth Street, 


SITUATION VACANT. Consulting structural engineer, 
Westminster, requires senior designer draughtsman 
first class expenence in reinforced concrete tor re 


with 
ponsible 


position Expenence im structural steelwork an advan 
tage. High salary and good prospects for suitable appli 
cant Write in confidence stating age qualifications, and 
full details of expenence tox 3639, CONCRETE AND Con 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, | ndon, 
S.W.1. 


SITUATION VACANT The Trussed ¢ 
Ltd., Truscon House, 35-41 Lower 
have a vacancy in their London « 
considerable expenence m the 


onerete Steel Co., 
Marsh, London, S.E.1, 
thee for a measurer with 
taking off and preparation 
of bills of quantities mainly for reinforced concrete struc 

tures Age 25-730 days’ week, and pension scheme 
Apply in writing to the above address, 


giving full par- 
ticulars of age, education 


md previous employment 


SITUATIONS VACANT The Trussed Concrete Steel Co., 
Ltd., Truscon House 41 Lower Marsh, London, S.E.1, 
have vacancies in their London office for 4 designers and 
designer detailers with considerable « xperience im rein 
forced concrete D.O. work Five days’ week, and pension 
scheme Apply in writing to the above giving 
full particulars of age, education, and previous employment 


uidress 


SITUATION VACANT Specialist firm 
crete designer contractors require the 
penenced contracts supervisor The appomtment calls for 
an energetic man, preferably, but not essentially, qualified, 
having sound technical knowledge and good administra 
tuve capabilities Applications will be treated in strict 
confidence and should give details of training, experience, 
present interest in the development of the madustry, and 


of reinforced con 
services of an ex- 


salary required Present staff have been advised of this 
advertisement. Box 3641, anp Constene 
TIONAL ENGINERRKING, 14 Dartmouth Street, London, 
S.W.r. 


SITUATION VACANT. Designer, with sound knowledge 
and experience of designing and detailing reinforced con 
crete structures, required for Regional Headquarters e, 
London. Commencing salary (4612 ss. od per annum. 
Certain residential and other travelling facilities provided 
Appl« ations, stating age, qu alifications, and experience, to 
Civi. Encineer, Loxspon Mipianp Rectos, Berrisn 
Raitways, Euston Grove, London, N.W.1 


SITUATION VACANT Prestressed concrete floors. Pri 
vate company in Mid-Essex specialising in prestressed con- 
struction requires assistant to managing director Ihe 
applicant may be either a junior with some training or a 
fully experienced and competent person who is suitable to 
qualify for a directorship. Please write fully to Box 3640, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart 
mouth Street, London, S.W.1 


SITUATION VACANT. Civil engineer age 40/45 required, 
Must have several years’ experience outside with contrac 

tors on piling, foundations, and reinforced concrete 
Knowledge of jetty construction an advantage. Write 
brief details, qualifications, training, and experience to 
J. L. Kier & Co., Lrp., 7 Lygon Place, Westminster, S.W.1 

SITUATIONS VACANT. The British Reinforced Con 
crete Engineering Co., Ltd., require several qualified 
designers and detailers with specialist experience for their 
Stafford, London, Newcastle upon- Tyne, and Dublin offices. 
Five-days’ week and staff pension scheme. Apply to 
B.R.C. Encineerine Co., Lrp., Stafford, 


SITUATION VACANT. Chief assistant required for con- 
sulting engineer's office, Westminster, to supervise design 
othce, visit sites, and carry out administrative duties, etc. 
First-class knowledge of reinforced concrete practice essen 
tial. (ood commencing salary according to experience. 
This appointment offers good prospects to suitable candi- 
date. Apply, giving full particulars, to Box 34643, Con 
CRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth 
Street, London, 5.W.1. 


(Continued on p. lxw) 
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Continued from p. lei 
SITUATION WANTED.  Profess 
tural engimeer seeks senior px 
Extensive experience 
crete, soil mechanics, and foundations Knowledge of cx 
crete shell design Se years with first-class 
ants. Box 3642, CONCRETE AND CONSTRUCTIONAL E.Nois 
EERKING, 14 Dartmouth Street, London, S.W.1. 
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FOR HIRE. 


FOR HIRE. Lattice steel erection masts (light and heavy), 
30 ft. to 150 ft. high, for immediate hire. Bettman’s 
Terminal House, London, S.W.1 Telephone Sloane 
5259. 


PROFESSIONAL 
PROFESSIONAL SERVICES. 
signer draughtsman with 20 ars 
of reinforced concrete structures, 
industrial structures il 
undertakes to prepare c 
working details to help 
references, moderate fee 
STRUCTIONAL ENGINEERING 


SERVICES. 
Reinforced conere le 
experience in the design 
foundations for heavy 
plant, ol efinerie 
mplete design lations, and 
onsulting ent 
Box Cone 
14 Dart 
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mou madon 


FOR 
FOR SALE. Sacks, bags, 
want the best type 
Braypon, Lrp., 26 
phone: KOYal 1044 


FOR SALI 
stock List 


Sath Street, 


FOR SALI 
also 17 in 
STEPHENS 


FOR SALE. Heavy 
side, cylinder shape, plan and map cases, 3 ft. 2 in. long, 
§4 in. diameter, fitted with carrying handle. hinged lid with 
clasp for locking up, weight 11 Ib. Excellent for storing 
plans, maps, et I each, carriage paid. Excellent 
value. Wutres, Calvert Street, Norwich 
FOR SALE. Ducting suitable for land 
etc. 64 in. O'D 18 ft. long 
Discount for quantities. Stock list on 


SALE. 

and curing cloths for sale. 
and quickest delivery. Write 
The Highway, London, E.1 


You 
Joun 
lele 


Steel 
on 
le 
Stee] 
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Son, 


All 


SON 


Stake 
STEPHEN 


fencing 
E. 


angle sizes i 
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request 
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ingle 
in. Cheap 
Ltp., 


pegs, 24 in. = 
price fi 


sath Street, 


1h} in. by 
quantities. 
mdon, E.C.r. 


japanned out 


tinned inside) black 


drainage 
at per 
application. 


CHESTERFIELD WORKSOP 


NEWARK 


@ LOUGHBOROUGH 


@MELTON 
MOWBRAY | 


Trent Gravels 
10.000 tons per week 
Washed & Crushed |} in. to } in. 


We are the leading suppliers of high-class concrete 

aggregates in the area shown above. Prompr 

deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 


Sternens & Sox, Bath Street, London, E.C.1 


Telephone: Beeston 54255. 


TRIANCO 


N° K'2 Type 


BLOCK MAKING ‘ome 
Power Opercted 
Fully Automatic 


This machine is specifically designed for 
the mass production of SOLID BLOCKS 
and is capable of producing 300 blocks 
per hour, which are jolted, compressed 
and extruded automatically. Fitments 
are also available for the manufacture of 
hollow blocks. 
TRIANCO LIMITED 
IMBER COURT, EAST MOLESEY, SURREY 
Telephone: EMBerbrook 3300 


Full specification will be sent on application 


TRIANCO 


BLOCK-MAKING MACHINES 


| | 
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concrete sufficiently hard for almost any purpose 


After 8 hours concrete made with 417 Cement is as strong 
as that made with ordinary Portland cement after 24 hours — strong 
enough, in fact, in a temperature of 60°-65°F., for the vertical shuttering of 
walls to be stripped. After !2 hours it is hard enough for concrete floors to carry foot 
traffic. And after 24 hours all-concrete roads and aerodrome runways can be open for traffic. 
417 Cement can be used for plain and reinforced concrete. It is invaluable for new, 
urgent work and for repairs to services that must be reinstated without 
delay. Moreover, concrete made with 417 Cement is less liable 
to damage by frost. Please write for full details. 


QUICK SETTING — EXTRA RAPID HARDENING 


THE CEMENT MARKETING CO. LTD., Portland House, Tothill Street, London, $.W.! 
or G. & T. EARLE LTD., Cement Manufacturers, Hull 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD., Penarth, Glam. 
BRITISH CEMENT IS THE CHEAPEST IN THE WORLD 
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